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ABSTRACT
Severe problems arise from the sprawling pattern of
urban development in rural and exurban areas: the
proliferation of an energy wasteful lifestyle, the destruction
of open space and agricultural land reserves, increases in
property taxation alongside inefficient use of built
infrastructure, and a worsening of social and economic
inequities. Many individual towns have reacted by enacting
local growth and development controls which tend to exacerbate
the growth problem beyond their borders, at a time when the
need for housing is reaching unprecedented levels, and the
costs of housing are rapidly inflating. A Statewide urban
growth management policy is proposed here which suggests the
distribution of future developnent follow an equitable sharing
of the burdens of growth, while adequately accommodating the
total projected need for new housing.
This study has developed an information processing
system which simulates growth policy alternatives, based on
variations of a Fair Share Allocation Formula. The projections
3for future growth, as well as the description of current and
past growth characteristics can be displayed in a number of
easy to understand formrats: ordered lists, graphs, and maps.
The growth policy simulator enables policy planners to
investigate the impact of alternative weightings of the local
characteristics which affect a growth distribution pattern.
Using this tool in an iterative process, a State planning
agency can derive Growth Accomodation Guidelines that closely
satisfy the criteria for a fair and eguitable distribution of
urban growth.
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Chapter 1: Context for a Growth Policy Simulation Model
During the last several years, problems associated with
the rate and geographic distribution of urban development,
particularly residential development, have come to the fore in
state and local planning agencies in Massachusetts. My study
of the situation over the last two years produced a policy
proposal for statewide iranagement of urban growth, which was
submitted to the Massachusetts Office of State Planning (OSP)
in May, 1977. (1) That proposal was incorporated as a small
part of the Commonwealth's growth policy, prepared by the OSP
in September, 1977. (2) Since that time, I have been
developi.ng the information processing tools and techniques
which I believe will be useful to the implementation of the
growth policy, if it gets enacted by the Legislature in a form
similar to that proposed.
Specifically, I have developed a model to assist the
design and selection of possible growth policy strategies by
-- --------------
(1)~It is reproduced in the appendix, and is referred to in
this paper as "my policy proposal."
(2) Office of State Planning. City and Town Centers: a
Proqram for Growth. September, 1977.
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simulating and displaying the impact of alternative policies.
The model considers a variety of growth allocation factors
(such as recent population growth rate and employment
opportunities) as input data, and it displays the geographic
and statistical distribution of the resultant projected
population growth. The projection can be based on any desired
weighting of the growth allocation factors, thus, the
resultant impact of alternative policies (identified by the
distinct weighting of growth allocation factors) can be
graphically displayed. Using this model, the Office of State
Planning would be able to provide each city and town with a
rational and reasonable suggested growth guideline to aid each
Local Growth Policy Committee in formulating its town's growth
plans. The guidelines would suggest to local planners the
amount of growth their town should accommodate if they wished
to contribute eguitably to the satisfaction of the statewide
housing need.
The guidelines are currently suggested as being
optional. Their influence will derive from the fact that they
have been analyzed as a careful balance of all the conflicting
growth needs and problems, from a broad based perspective.
The simulator will also enable the OSP to monitor the
statewide impact of each town's policy on its own growth, for
early flagging of problems which may escape the purview of any
local jurisdiction.
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The first section of this chapter will sketch the
current impact of population growth and housing development
trends in the Corrmonwealth, which indicate the possibility of
severe problems in the near future. The OSP waxed poetic when
it characterized the present situation in the introduction to
its growth policy report:
Either we stand by and continue to tolerate the loss
of decent homes and jobs in our city and town
centers, the random dispersal of sprawl development,
the waste of existing public facilities and the
exorbitant costs of providing new public facilities,
the loss of thousands of acres of prime farmland
every year, and the needless degradation of fragile
natural resources and of the unique character of
individual regions and communities, or we come to
grips with the fundamental choices that must be made
if this state of affairs is to be changed. (3)
The second section of this chapter will review the
response to these problems, as suggested by my policy
proposal, and as carefully articulated in the more
comprehensive state policy document. The basic concept that
both of these variations share is the establishment of a
planning process that gives individual towns, and their larger
regions, a maximum degree of participation and flexibility in
developing and enforcing a growth management policy sensitive
to their particular conditions, with support and guidance. from
the statewide planning perspective. The two major thrusts of
the policy are:
3 - d-- .---------3) Ibid.,. p. i.
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1) to enable towns which are experiencing
extraordinary growth to effectively limit it to a
manageable rate, and
2) to encourage towns with little or no growth to
accept their "fair share" of the projected housing
need, for all farrily income categories.
The third section of this chapter will detail the
techniques and assumptions of the operational growth policy
simulator which I suggest for use in implementing these
policies. The Commonwealth has expressed the intention to
provide information, guidance, and feedback to the individual
towns as they meet their responsibility to consciously manage
their own growth and development. (4) The crux of the plan,
then, is how the OSP will arrive at suggested growth
guidelines
The second chapter of this report will illustrate the
operation of the simulation model by detailing the development
of a suggested growth guideline for each town using just
population-based factors: the current size of each town's
population, and recent growth of each town. (The set of all
the town's guidelines will be called a "guideline structure.")
Chapter three uill detail the development of a suggested
guideline structure using an eirplcyment-based factor. It will
then demonstrate the method by which a variety of guideline
(4) Ibid., p. 79.
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structures, based on different factors, may be combined and
tested to arrive at an optimal combination growth guideline.
Time has limited the expansion of this prototype to
incorporating just these two factors. Other critical factors,
indicating the ability of each town to support more
development from fiscal and from environmental considerations,
should be incorporated in an operational model. The process
has been established wherein these and other factors could
easily be added to the combination guideline, producing
reasonable and useful support data to guide each city and
town.
Chapter four will consider the utility- of this growth
proposal and the growth simulator, and it will outline
possible next steps for the state planning agency.
OBJECTIVES OF THIS THESIS
This work is submitted in partial fulfillment of the
requirements for a joint Master degree from the departments of
Urban Planning and Architecture. As an Architecture thesis,
it is a design project. It has involved the design,
construction, and testing of a model for public policy
simulation. As a Planning thesis, it is a proposal for urban
growth manageirent policy and the means necessary to implement
such a policy.
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A set of problems and assumptions has been defined. A
planning process and an implementation procedure have been
proposed. But the bulk of the effort has been in the
development of a useful, working model. This paper is a report
describing the primary aspects of my thesis project, but the
project has been a great deal more than the writing of this
paper. The project has sought to accomplish the following
objectives:
1) Develop a model for simulating growth policies by
generating suggested growth accommodation guidelines
based on variable policy defining factors.
2) Develop a display format which can clearly and
directly communicate the projected results of each
policy alternative. The output should enable
planners to rapidly analyze and interpret the
results, and it should project a set of images
(statistical and geographic) which are
comprehensible to the interested lay person.
3) Develop and test criteria for evaluating alternative
policies, for comparing alternative guideline
structures. Formulate a procedure that enables the
iterative discovery of the range of possibilities,
the dynamics of tradeoffs, and the optimum guideline
for a given set of criteria.
4) From the experience of using this model, define an
operating concept of the principle of "fair share
growth allocation."
The following review of the most poignant impacts of
urban growth is a summary of several Massachusetts and
California state government documents which are, themselves,
summaries of other recent studies. While several of my
bibliographic citations are original sources for study
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findings, I do not intend to carefully document the soundness
and source of these assertions. Rather, I accept them as
working assumptions from which to base the design of a growth
policy and its iplementation plan. I do this knowing that
several assumptions are currently contested by substantial
amounts of opposing data, because I have chosen to channel my
effort into the synthesis of a design project rather than the
analysis of a research project.
A. The Problem: Situation and Prognosis
DEMOGRAPHIC TRENDS
There are two characteristics of the recent demographic
trends which are steadily increasing the negative impacts of
urban growth:
1) The "baby boom" cohort of the population is
reaching "family settlement" age, and greatly
increasing the demand for housing suitable for
families.
2) People are migrating out of urbanized areas at an
accelerating rate, and relocating throughout less
urbanized areas in the pattern identified by
planners as "sprawl."
These trends impact many communities as problems such as the
difficulty in preserving open space and agricultural lands,
the inefficient use of existing infrastructure along with the
need to build more facilities, the imperative of raising tax
page 21
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rates, and the inability to provide adequate housing
opportunities for their residents.
As the large cohort of babies born during the decade
following World War II grows older, the needs attendant to
each of its lifecycle stages press as extraordinary demands
upon the general society. The "baby boomers" are now in their
20s, an age in which they begin to search for housing suitable
for raising a farrily. In Figure 1 (page 23), one can observe
a wavelike surge in the population graph of the numbers of
women in each age group in Massachusetts for the years 1970
and 1990. The surge in demand for family housing is beginning
to be experienced now, yet, the full force of this impact is
still to be felt. As the Office of State Planning describes:
During successive five-year periods since 1910, the
number of Massachusetts residents reaching (family
settlement age)... has fluctuated between 300,000
and 350,000. During the 1960's, this number fell to
below 300,000. The resulting pause in suburban
growth led many people to believe that the pressures
for metropolitan growth were subsiding. In fact, the
number of Massachusetts residents reaching age 30
will rise to almost 600,000 in the five-year period
1985 to 1990, or almost double the number of people
reaching that age in any five-year period in the
past 50 years. (5)
The need for preparation for this wave of housing need is an
obvious implication. Bow adequate is the current housing
stock? How active is the construction industry in provision of
(5) Ibid., p. 51.
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new housing? The current situation is already deficient; the
future, therefore, portends severe housing shortage.
A Housing Needs Study, prepared by the Department of
Community Affairs, estimates that, as of 1970, some
400,000 households, or about one-fifth of the
statewide total, had unmet housing needs. Public
response to date has only made a small dent in this
housing need. For the years 1971 through 1974, the
level of subsidized construction and rehabilitation
(both state and federal...low and moderate income)
has averaged about 12.800 units per year, whereas
the overall need is for about 117,000 housing
units... (6)
The other major demographic trend, migration from urban
centers, is increasing alarmingly. While the net population
change for the current Eastern Massachusetts study area (205
cities and towns) increased from 1965 to 1970 by about 216,000
people, some cities and towns lost people, while others
gained. The total population change in the towns that lost
population summed to a loss of 52,000 people, while the sum of
the change in towns that gained people during the same period
totaled 269,000 people. Approximately 20 percent of the growth
in towns that grew, therefore, may be attributed to
out-migration from population losing towns. The population
change for the next five year period, 1970 to 1975,
dramatically accelerated this dynamic. The net population
change for the area increased by only 89,562 (41% of the
(6) Office of State Planning. owards a GGrowth Poliga for
Massachusetts. October, 1975, p. 16.
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former growth rate). However, the sum of population loss in
the towns that decreased their numbers totaled 195,853 (3.5
times the previous rate of decline), while the sum of
population gain for the towns that increased people totaled
106,201 (44% less than in the previous period). Out-migration
accounted for more than half of the growth experienced by
growing towns, and the rate of migration doubled from the
previous period. (7)
When mapping these recent population changes, the visual
impact of these trends is striking. Comparing Map 10,
(population change from 1960 to 1970, adjusted as a five-year
averaqe, called DLTPOP10, page 26), with Map5, (population
change from 1970 to 1975, called DLTPOP5, page 27) , one gets
the impression of an "urban donut" being eaten away from the
inside-out. Actually, the "donut" is also expanding outward
from its "hole." In other words, the large population
increase, indicating derand for and development of housing, is
sprawling further and further fror city and town centers.
The OSP summarizes the changes in quality of life that
are generally being experienced from these demographic
phenomena:
(7) These statistics are based on my own calculations, using
recent U.S. and State Census figures.
page 26
5---- ---- 6---- -- ----+--- a------------ *-- - --- +-----
. .. . .. .. . //,$$//4 t t.
////////4/444 4/////I/////+/tttit
- ....... 0 ///4t444444 4
3 . 0000/44444+4444*4f
-!!34. . 0. /44444////4+ 0
-3...........4. 44// ////// 
55 5 3....... ..004444444///// ItItl I
// l5IS/II.....084. 4444400 00000++++ 0++
l / l l I / / 4 /.....000040 u000.ttttt04 /O////i 0 0I II////.'I////////IIi/14*4*444. 4* +*+*+a3s33331a3333....000tt33333 ttt/I4 ////////////iO/ OO. 00
+ II/// i///1///i/88 .8I/+///////III//I///// 44+441000 0I // ////////U///////////1///3ttttt ... la3 .... 82914t4ttitt1// /000000000
l//l///////// ///////4// ///44.4*4++////////////3/883ulssassa3as....Masaatttttt//3333300000000 0 0
////////////3//3//+/33++//////3///3 08. 33tt 3tt000000000000 O 0// /////////////// /I ////33u*4. // 4////4++*++++//////////// u3ssa3anaassansuzc ssatittt4tot0000C000// 0 000+.  // //I./ /+////////////30000000*.. .. assaan*4s*assaltt*t444ttt/// 0G001// 0 000fta 2
80 +l//// I+ ////////// ///// //////ttttt Itttttt/////a400000 sanaoas Oo att tt///0+ 4 //////000 0
///// ///i////////// /i/////4t4ttttttt/// nma 000000asuassas am ////ttttt////////////000000000t00//////////////////// // tt ++///.4+444+4+++ ... 8e8 .......00000M a sms ss / //ttt /// //00000 000. II // // // //////////////// 4+33u/////////+ttt ++++...+++++ ++33 0033.Iss8/////// t*8t4 / / // //O00 0 0. 0
/// ////// //////////t444 t//// / I tt/setssIIas sSellaas20000000 0a + t 00.
/// / / / // / .0 +//44*I/4444//3++ .... +#MtG 6 81-4faSS 0Ca...a00 . 000 B 3 0 t t 0
///0/////////// // o+++...... 44** 3333ssasamman3s33sa.s.0000 . 0000I
//////////44/444444//////////+...4........ tt a s 4s440L0000 60003 00
///000////////////// ++/44//ti4t.... 3 u.......3tt 3tg a 00 t E000 000) u0000
/00000//////4//aIt//t////ittttt+t3aM antititia33 )0 s0 su3ta3.. 00C..... .oo t
000000/ / / IIl//// /./ 44ti tet atttttugs ss0000030sass3a3.. t..I.... t
I* ......../ /0000000000////////////otttttt/ittas$2i3t00O00E888. // ..0... E. att
/ / / /00000000///////////tt0000t0t3 ///3tt a tt...000000ssssaa.33ftttta...
///////////////// ///////I/000000/3///t tt3tt/4//30a0s0000000.... 3.... 2a........
+ - / /44/400000000// / + ///////0 tit///a 8 ss s0000 000t
/ 444///////.. t/////////0000t00000tt//4//asass a0030a 0.33. . . .
/ / /44 4400// /./ 00000000000000/4/4/i//t 44ttt 3as a0000ns ...tt.. 9.... ..a.0 ... 00
444444000 .000000000000000G444**43333:333~C00 3333 . . I 01
444444. //// / / / / /000000000000000// t t /44////////t t0i .. a
././//./0 +000000000000000+/ 4*++44*t4t3tt s 0st0+t4tt3a 0000.........00I 0 000I// 0//... /// / 000000000000/0044/+/4/3i3S ... 0303+0t 0 0...........0
0000// //// ///... /000/ /0000044+4444444+44444- 0000*4400000000..///////... /. 300030004.. 3.
.0.0./////04444440000// 4444*/44/444/4//..+/+00+000+ OOOOCOO.///.//./. . ///// 0000004444443
000000 0////////////////44444444444: ++4.....I..2.000000000// ////...... /.
//00440 00////004444444/// 444444040013 of+ ..... 3sao00//00 0000....00.00.......... .
04444000000// 44444I///II/0 0s 3ss303 000444*00000..........33333333333333333........0000003 E I
40 0 0000//I///444 //I //0000033t0ss3a 4444333033.8.......s333533 .......33U33300000000C033
000 ////////44/ //I/0/000++4 s 3 3 tt4t+tt..3...0aC C... 3333334.... .3 950000 333o 33333,33.3// ++ 0 0. //++/+0 .0//////0000000000 00It 03 0f+++ s .... 380000.....33... 3 3 00003 0 0 03333333
t.tttt..//////j/0......00000001 00000t t313 00t00t1an0000 tt000tt a000...... 0....3../// / . .. /I0/////001ttans /00000t 33333I30Cs 000....../////03 0 00000
/////////444444 t ttt3/////tt/ t 000000000000. / 00000/0//U 00//c//000
/ / / ./././I//44444tttitt/4I/////44t34t0000000000000000C00G00c2000+O+++3I3000000
////////..........0++++0+1////00004+++++++++ +++++++++++ 000 0.////////////3#80000 0++4++ 0
/ / . t t / t t t 00t0000C000/00444*44444444444444//44444444 I
/ / t t 0 t t // t t t t tt 00000000 ///044444444444444444//0 //444*4st t
/ t 0 t + +13++ 83100000000000000000444444444004444///////44448 3 3
3+0 /+ + / / 0 t 1 00000C0 E00000000004444440000000////////40000003s 33 I






0000000iOOO///I//33333333000t4t +1s....ssa000000sas attti0000000000Cas ////// /3333333333333I
000ttt .tt ..... 0G000000000/00ttit44000C0088000t///I//
000//*+/t+ + .. ////0+00//0000000044++0008 000////////33 338 3 eI
/////ttttt////00gtsettts0*4400000/ ts//44444tit000*OOOCOC00aI 3333333300***4*II//444*44*+*OOO//000000u33sI - / /////tttttt///////g0a0asaattttt *s* 0 000ssan*//*agst44000//anI// C000CE 003333
000/+4// / /00000OOCa ssas+ssettitt00/amassess 0ss 0assaa
0a 0000003336* EEE4 nss44444444/ /I/00000g00C 0 00C 03 I
///00//////0000000333.//444///4/444 44 4+000BOOCOBa/0000 9000 EIA& I
-/00 / /++// B t000000 0. E.. 0++...00000////0000000000
//////////4tttsatsansss///////. fs.....0000000//B3/aa0000000U00Esa8000C000000
000000C.000003 0C... ..t4+t+t//t//t ///i/ 0 0I
0 ++3800000000000C0 ++.t.+++ tttttt/1//tttttttoo~S
a s 000000003...0..t..4t+ 444tt////1/ti00t 00 1
8 0.. .0...a400 0...000 t t 44t/////////// 3
Ba aasa 00 C 000ttt0000000////////.... 402 ... 0
.. 33333...4*0*0000 0 0044444//I sI
-a00 00000033333..0 44040//// II
.000000 0 00000 0 / 4444a444 44
0it .0000000 t 0 G 0/../ 4 //
0 t 000000033300 t/ / / /4*t4t/4
000000030+333338 4/
00000000t333 0 0 //3
000tttttt///////////tt0 ttt3000000/////assa444na
~4
0000ttttt/////////4ttttt 0000C ///000ssama 0N
00000ttttttt /////t  4tttttt0 00000//Bsssssosa
000ftttt////tttttttttt000////00000000a 08moe
\0 00 003 33 l
-l00000E-...........44..tttt-/////////0 000/ G000 1
OLTPOP1O* NUMERI POPULATON.CHAN.. 1960 -1..0tttttttEO At//5/YE/
+ ...... ~~00 00 8nans..ttttttt
DATA VALUE0EXTREMESsRE -. 3063400tt761.0
ABOLt.00 VLU0ES RAE APL
! MLIUGHNLUETI HGEST LEV-PO.OSE.DRKRA EL POLYIN UN
DATA VALU EX00000000E -2806300g9.61.
MINIMUM -28363.00 0.01 49700
MAXIMUM 0.01 497.01 101.011 H181.51 9T6 1.:00
PERCENTAGE OF TOTAL ABSOLUTE VALUE RA.4GE APPLYING TO EACH LEVEL
74.19 1.31 1.36 2.09 21.04
FREQUENCY DISTRIBUTION OF DATA POINT VALUES IN EACH LEVEL
LEVEL 1 2 3 4 5
.11/1111/ 44*44*40000000000 3333333
page 27




4+4+444444+0000+. . ... ++titt.00
............ ++///////
3 ...... 444///44444 f/
rnrnrnn a 4+tt it +4 Stt o4 4
3333333s.... t3 ttttt444444t4t4tt444000 00i/ /i///4444444/////////10000000000000000 2ssas..8.... 88 tttt44444f4o000oocooo
//////////44444t44t ////////00000000000000000//////./4/44ta333 3sma3.....3 ttii4 tt444444t000000000 00 / I/// ///////tttttttttt/////800000000000000000//a IBego+t - mIosSam@i.3s BOB44 +1ttt40000OtuG00000O00 /4 3
// /////ttttttt//// 000000000000000000///////tttttitass5amaan$SanasanlassABNaatt1+itti4G0G0000// 0 ///t I///I//////4+44444+4//////0000000000000000+/////+++444....... 5as3333333u33333sa +t4ti444t4///00000/// 1 ///44 2// /////////4444444++///////000000000tt0000f ... tt4t..s. . 1114......../ ///4* I// /////////44444444f4.......44+00000.t+f+++t+t+4ttttttt ::ss.......3:::as mIss s////ittt////////// /t
//Ii/ ////....444444// . 44+++++00..t+ttttttt++333an33ssaal....s 33333assase33l/////4ttt..///////////// ../////////.......4+////.......44++4+++ ...t4+444ttt.... a 333nsassa3sssessmas00ass+as//////.....///////// //4 //..... //...4+4++4 :.:.!tt+ tlmsnsasna~asa20i~t///............/tt//// +
/ ////......./////.....444++tt...tttttttasma ssa3000tttt4+////....... .... 4444444/// / I//////..... /.. 4444/. . t ........... t//3assassassasassas ,00tt44tt0///... .......4444/// /....../ // ........ 84+++............///assassas3a/3ssasussa3000600ttsatt00.................... 4I ////////../ //+///. .... .44 ....................
3 /////./ ////BaN~s~ti..tttt////Baa////s~asE000s~a00.......... .3I /////////////////////41.4444a..... t/////////a/////// a 1aGI0000assat+000 I...........
///////////////////3332ssan.....4t4tttit0///////a ////.. .3333333... .333ttit0000...... I
///////////////ti 3 a3 ... t4itttttt000//nsas::1/ /......333S3....*+*ttt//0........./
I ////////////44444 .00000a 0...... m .... t///.........//
+ /// /////////444444444444-tia.......44f444000002952a10000000.....t3as$......tit+t/////.....4444/
I ///////////t44444444444 tI4 . 44444444000000s2UOCO)000...tta....../ ... ///......t44
/ //////4444 t44444444......t44444444t444tt3tt 000000300+..4tt.. .////tt...////....
4//// 4444 444444+44 ......+444444444444++ +/33000003....44444///...4....t/// .
/// +t+t+t444t444+t.../.t44ttt4tttttt////0000000......4-44444.............t44/4
4 4++++++030+++++... ///4444+444++4+4++///eS0)000.......+++4+.......tt ... 4444400044444444///////t4444444444+4///.333.........................+ .
400000//44444/////////400000004tt3s3assa3.....4..................4 1
000000///////44444///////0000000003sssss.. 
.4ttt.. . .............. 0000000000/////444+44 //////0000000333333 3s3s.s...it .................. .. 00 I
000000000////t44444////i//s000se allas . . .ttttt................ . .. 0
000000000// /f 444t444t4:33*3+3+s4ma:....tt4ttt.......
//00000000/// 44444433333333333333333333333... +. . .
/////000000000.//t444443 a t ... t..............I
////OOOOOO... ./44 9t188268N8Mai444-4441asova.....4............ ..
$ //////000.....t............//............. ... ++
/t/ .... 000
//////........ii/g ........ .........../0000 +
................ 3333 3 tti/// . /////////.......... //////00000 ft4
+ . ............. 3333.aassass/////////0003..../////00... /////000000092000000044++ 00I ~.................. ta-.... ssass/////////////000000.../////00........//////0000000281000000++++00
................ ....... /////////// /iIG000000/I////000......//////0000000s3000004 .ttt00I ......//....//.....//////////////006OC00000////////0000..////000000030a330000004ttt000 --- I
I ///////// ....... /////////////00000C00+///////000//////00000/10000000211aa000000 64OCOOOO
I ../////////.....////////////00000300ttt//////000/////0000000/ss000003333000000ss0 s0 00000
1/ / / l//// i .... I/// l/ // Is000000 0+ I+++ //// 00000// ///0000000C33 s0 000 0Ba ss 000 t 80a0C 3 0 000/ /+ 4.+++////////833 07000030fttt/////0000///00000003s. at00 att3a00003333an0001
It//t4+4+++////////.. s0200000tttt////00 00//0000 0' 30s .m0 t0000333a3ssas33l++4444+444///////////..3 00000J000t1000000000 a1300000033... .. 000ftt000c3amotaanss +
f+4t+4tt..+t////////. 
... 0000000400030000000s0a3a0ss laga..... 00000t000000033ssa3 sat..t.t.t4// //////////..000000000000000000033assaassas. 00 tit C 333ase 3t 4t4t44t////////////./0000000000000300000000tt33ssas.0 a .0000444000000021333asss I
ttt /441//////////////.00000000000000/00000titi3samaassassa3ssanass20G0tit0B s33333333s33s a.... // // 0 00 0000000/4/// ttt axss13  t3t333000004i000000012sn t Iw sa s
4+ //////////////.00000000000/////tttttttt3aan3amassa3sasso4ttot0ssassasst3sess3aass I
///////......../0000000000//////tt4ittt+3333333444444ssasa3ass000033a33anasanansa33 1
////////////.OOOOOOOOO0///////0t4443sasasaxsas3 tt3100404400 28aas &$III& II$tal
//////. 000////////////f44+4444nsassasa 4ittti+0000000 n a ss I3 3000/////////00044+4uu uu33an s4titt..+0000G00us3CG0MGG3S33 Q +
/1//Ill . 000 00000 0i0assans3asassaassstttttis40100003300033GG330003 3
I 4444400000000 444444m4aa //////.tta .a0sa00000000t00000002333339
00 440000040444a4sa1s////..6000sasassa000000tt000000003333333II 4444000 44000000 444+4/a/a/... 0000nsa000e00000tit00C 000330 3133333 I
+ 00....0....a...0sansa0000titt00ms
444444444434444 +++ass IOOO oOOOOOGO300CC333333333
00I3000000004asss.... .00000000000 .00tttttt00Bassassa 3
00040000000110448443 .. 000000000a00000000tttt*4433330300 a 3 3 3
4 000G8  as .......0000000000 00  0CO0a444444s4s3 I
000 3000000a.........000000000000000444444444333333 a33 I000 +++++++D~s . .... ..000 0000 0000000LGIB00 BSasassalne +
33+++ 3........0000 000 00sssas0 333 1
ttt+3+tt2.................000000000000000GOG4 0 330A3313 0lgo3 I
f 3.++33+444+++.. ........00000000000 3000030000033ssasas1si
4 4+f4++++++++++++.//// ...... 00000000000000GOC000000IINEgeNssEInsal




tt :tttS:anassa000000000000ftttttt .........asBssaassets 00000000000000000tttttt4t4444445 ss
NISSaSSAass529..... 00000000000000tttttittsassa18ssatsBasnasas.......0000000000+tttitt//71:3 ::::62
1 89sssassa...........:::000..000004tttttt///BBn
SSaSJ ............ 032..000004ttttt//// as
Do ............ assa...00000tittt0//////
......... aon ... 03000000000/f/
.::....stgaamasv.....00000C000////
+ - ..... Roammssavssa.....0000/00000000/





as a t s ss
asa
-
3--------- 4----- -5----+----6------------ ---------- 9----+------------------ 2----
SYMAP
0.053470 MINUTES FOR MAP
0*0* MAP 5t DLTPOP- 
DLTPOPS * NUMERIC POPULATION CHANGE, 1970 - 1975
LIGHTEST AREA - POP.LOSSES. DARKER AREAS = POP.GAIN QUANTfLES
DATA VALUE EXTREMES ARE -29854.00 8268.00
ABSOLUTE VALUE RANGE APPLYING TO EACH LEVEL
I MAXIMUM* INCLUDED IN HIGHEST LEVEL ONLY)
MINIMUM -29854.00 0.01 370.01 10.01 1405.01
MAXIMUM 0.01 370.01 810.01 1405.01 3268.00
PERCENTAGE OF TOTAL ABSOLUTE VALUE RA4GE APPLYING TO EACH LEVEL
78.31 0.97 1.15 1.56 18.00
FREQUENCY DISTRIBUTION OF DATA POINT VALUES IN EACH LEVEL
LEVEL 1 2 3 4 5
......... /////tttt 000000000 333333333
--..- /1/11111/ 444+4+++++ 000000000 33333n333
Chapter 1: Context for a Growth Policy
A. The Problem: Situation and Prognosis
The desire to preserve and protect the distinctive
character of communities and regions is expressed
consistently and compellingly in (local) growth
policy statements. Villages don't want to be
suburbs; suburbs don't want to be cities; and cities
don't want to be wastelands. (8)
In its local growth policy report, Holden, a small town
which grew 7.03% in the last five years said:
Holden has changed from a quiet, picturesque New
England town surrounded by dairy farms, open fields,
and woodlands to a traffic-burdened suburb of
Worcester. (9)
Chelmsford, a somewhat larger town, whose growth during the
last decade was 53.87%, describes its changes as:
No longer was the town considered only a subgjb of
the City of Lowell, it had become a bedroom
community of the sprawling Route 128
industrial/technological complex. (10)
Meanwhile, the City of Haverhill, on the edge of the "donut's
hole" with a recent decline in population of 0.6%, has
experienced the other half of the current growth problem:
Loss of employment opportunities, population loss
(primarily in the young adult population), lack of
investoent in property, and declining tax base has
increased community problems while reducing the
resources to deal with the problems. (11)
(8) Op. Cit. Office of State Planning. September, 1977. p.
ii.
(9) Office of State Planning. Pgrspectives on Growth:
Excerpts from Local Growth Policy Statements. p. 9.
(10) Ibid., p 10.
(11) Ibid., p. 12.
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THE DYNAMICS OF GROWTH IMPACTS ON TOWNS
As the waves of population growth and decline travel
outward from city centers over time, the affected towns
experience various stages of a growth cycle. Each town may be
roughly categorized according to its recent growth experience.
(12)
The first category includes towns which do not have many
regulations controlling their growth. Historically, they have
not grown much and have had little urban development. The
residents appreciate the rural character of their town and
would like to keep it that way, however, little thought has
been given to the regulation or control of their possible
future growth. In many cases individuals with large land
holdings, or perhaps owners of marginally successful farms,
would be interested in selling their land to housing
developers. Some towns in this category have recently started
growing, and enjoy the immediate economic benefits that
accrue. Uxbridge, a town that grew only 2.13% in the last
five years, would fit in this category:
(12) This typology is a develOpment of an idea first presented
in my policy proposal.
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Uxbridge remains a quiet New England town and enjoys
the benefits of such. The town still has abundant
open space, a relatively clean environment and has
many aesthetic features which contribute to the
quality of life which its residents value. However,
the stagnation and disinvestment which have occurred
have had negative impacts. (13)
Burlington, with a recent growth rate of 13.76%, is eagerly
qrowing and would also be in the first category:
The change from a rural vacation/farming community
into a suburban bedroom community of Boston with a
substantial economic base of its own... has been
positive in terms of development of the town and
providing a broader economic base, service
facilities, and job opportunities for an expanding
populace. (14)
Norfolk, with a recent growth rate of 26.58%, would also,
although they may soon find themselves in the second category:
The influx of building of costly homes has brought
with it a ore affluent, mobile population who
formerly dwelt in metropolitan areas and who expect
more town services. (15)
The second category includes towns which have recently
been growing rapidly and are beginning to feel the "pinch" of
their growth. After the immediate benefits rapid growth and
development bring, the costs do follow in terms of the need to
provide social and public services for the new residents. In
(13) Ibid., p. 9.
(14) Ibid., p. 13.
(15) Ibid., p. 7.
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most cases, the enlarged tax base, the result of increased
property values, is not sufficient to raise the necessary
operating revenues of the town, and it must raise its tax
rate. Those residents who have not personally benefited from
the recent land sales boom are typically the first victims of
"the pinch." Marshfield residents, whose town recently grew
by 32.43%, may be changing their attitudes about growth
characteristic to this category:
In general, growth is viewed in negative terms with
regard to impact on the previously rural atmosphere
of the community. This is true of impacts on natural
resources and tax rate as well. However, the growth
which has occurred is viewed as providing better
schools and services, as well as improving the mix
of people in Marshfield. (16)
Boylston, which recently grew by 17.88%, portrays the attitude
of a town which has not yet felt that it has the power or
desire to manage its own growth:
In the end (if there is one) Boylston will remain a
bedroom community, but will simply have many more
bedrooms. (17)
After the rush to development, Rowley, with a growth rate of
13.65%, expresses the dark apprehensions of many towns in this
category:
(16) Ibid., p. 9.
(17) Ibid., p. 17.
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The probable impact...is bankruptcy. A small town
such as Rowley could not support rapid expansion
without some sort of tax base other than personal
property taxes. Multi-family apartments will give
us a transient population uninterested in the future
of the town, while it depletes our resources. (18)
The third category in the growth cycle includes towns
which have grown little in recent years by virtue of their
ability to control their growth. Many may have experienced
rapid growth 15 or 20 years ago and have learned from that
experience. Others may be populated with more affluent,
civicly active people who have effectively restricted their
town's growth before its pastoral character became sorely
urbanized. The typical means for limiting growth in these
towns employ zoning regulations, which allow building only on
large, expensive lots, and by the use of complex, imaginative
building approval procedures. Belmont, a town whose
population decreased 0.95% in the last five years, clearly
fits this description:
A "status quo" condition has been in effect for
about 25 years. There is every indication that this
trend will prevail into the indefinite future. The
continuing protective attitude of the residents,
with their attendant political power, will tend to
protect the status quo... (19)
(18) Ibid., p. 16.
(19) Ibid., p. 7
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Swampscott more recently entered this category with a fury to
avert further growth-related mistakes:
The growth policy recomrendations should be regarded
as only the first stage in a continuing effort to
restrict further development in Swampscott. The town
is now all too familiar with the consequences to
date of a failure to design and achieve a desirable
future: dense urbanization, high costs and taxes,
loss of irreplaceable natural open space...The town
is urged to act decisively and promptly to end the
deterioration by adopting the policies advocated
above. (20)
Mindful that such policies are anti-social, in terms of
accepting a responsibility to provide housing opportunities
for the growing society, Concord proclaims a willingness to
grow while implying a set of controls that could easily
preclude significant new housing development:
It is one thing to provide for the disregard for
Town regulatory by-laws in order to encourage
housing for the needy, and yet there ought to be
some assurance that such housing will not...create
expensive maintenance problems when such
construction occurs on marginal, environmentally
fragile or otherwise unsuitable locations. (21)
While other towns are more blatant about their desires to stop
growth, such as Carlisle:
Although the residents realize the impossibility of
doing so, each newcomer (as well as longtime
residents) generally wants to "pull the drawbridge
behind him" and prevent any further growth,
(20) Ibid., p. 19.
(21) Ibid., p. 44
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development and change in the town. (22)
The expression of these sentiments is handwriting on the
wall for future growth accommodation in the Commonwealth. The
OSP's tally of the attitudes of the towns which participated
in its extensive survey indicates 155 towns want slower growth
or no growth at all, with 99 more indicating preference for
the same growth as in the recent past (which might have
already been slow or no growth). (23) The town of Gloucester
may have issued the rallying cry for the sentiment which
characterizes category three in its growth policy statement:
The desired future that many people in Gloucester
see is one that they themselves can achieve. Many of
the problems which confront the City are ones to
which there is an answer -- the solution is in the
hands and within the power of the local
government... The future is ours alone if we will
take it. (24)
Finally, we have category four: those cities which are
losing population against their will. They would like to grow
more, to revitalize their depleting economies. These are the
Inner Cities from which the people who can afford to migrate
are doing so. Somerville, which lost 9.62% of its population
(22) Op. Cit. Office of State Planning, September, 1977. p.
10.
(23) Ibid., p. 10.
(24) Op. Cit. Office of State Planning, January, 1977. p. 17.
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in the last five years, is representative of cities in this
category:
Growth must be concentrated on arresting decay and
stabilizing neighborhoods, on modernization, and
maximizing the use of open space and injecting new
life to an old city. (25)
Medford, a city which may be on the balance point between
revitalization and decay, having lost 2.93% of its population
recently, expresses the sentiment strongly supported by the
OSP as the effective means of solving both aspects of the
growth problem:
There should be a revitalization of Medford as a
core community and encouragement of this by means of
state resources which will, in effect, discourage
suburban sprawl. (26)
The urban growth cycle starts with increased real estate
development as a bonanza for early participants. Eventually,
the costs and consequences of rapid, unplanned growth come to
the fore. Towns must effectively control the rate and quality
of their development or slide into a vicious cycle of
degeneration and deterioration. Towns which succeed in
managing their own growth, acting understandably in their
particular interest, usually employ methods of economic
discrimination. Those people who can't afford large building
(25) Ibid., p. 15.
(26) Ibid., p. 21.
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lots must seek housing further away from employment and
commercial centers. The towns to which they move eventually
feel the need to similarly restrict growth, and the pattern of
uncontrolled urban sprawl is repeated further away from city
centers. Those people who can not afford to move remain in
the cities, which concentrates low income people there,
creating an environment fror which the affluent feel ever
greater pressure to flee.
Many local restrictions contribute to imbalanced
development patterns when zoning and local
permitting is used to attract high-tax/low-cost uses
such as clean industry and expensive single-family
housing. The "creaming" of existing "urban"
activities leaves older communities with lower
quality industries and the less affluent households,
and over time has created significant social,
economic, and fiscal disparities between the older
centers and newer growth areas. (27)
Boston, foremost victir of the category four towns, strongly
urges individual towns to recognize the regional and statewide
impact of their reactions to urban growth:
Boston is the urban magnet that makes it worthwhile
to live in Waltham or Peabody or Arlington instead
of living in East Orange or Kansas City or Utica.
.. (This) requires a new relationship between Boston
and its neighbors. ... (I)t requires a new sharing of
the costs. We speak not only of cost in dollars and
cents, or in terms of the tax rate. We speak of
costs in terms of air pollution, water pollution,
noise pollution, traffic congestion. We speak of
services to low income and minority families. ...All
of these are costs now borne by Boston city
residents that provide great benefit to all the
Cit. Office of State Planning, October, 1975. p. 5.(27) Op.
page 36
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residents of the region. (28)
THE DYNAMICS OF GROWTH IMPACTS ON THE COMMONWEALTH
The increasing need for more housing, and the response
of individual towns to the need to preserve their
environmental character has created a vicious circle. Extreme
growth pressures are destroying agricultural land and open
space, increasing pollution and energy consumption, and
raising the costs of maintenance and service to town
governments. Local responses to restrict growth inadvertently
worsen the shortage of housing and force urban development to
sprawl further afield. The pattern of urbanization is
fomenting greater social and economic polarization as its
inequities become more pronounced. Looking at growth problems
from this statewide perspective, the OSP summarizes the
resultant inequities as follows:
1. The inefficient use of land, and the unnecessary
public and private costs ensuing from that
inefficiency.
2. The deterioration of older centers, .... and an
increase in associated costs, burdens, and
inequities.
3. Inequities among households and communities
resulting fror unequal access to jobs, housing, open
space, and quality municipal services.
(28) Op. Cit. Office of State Planning. January, 1977. p. 2 0.
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4. An inadequate overall level of economic growth
and residential investment. (29)
The problems associated with the population growth pattern are
characterized by inequities in their effect on housing
economics, land use, municipal finances, and social
opportunities.
ECONOMIC IMPACTS: HOUSING COSTS AND PROPERTY TAXES
The increasing derand for housing, coupled with a
general inflation in the costs of construction and financing,
has priced many families out of the housing market. The
increased demand for land, coupled with the opportunistic
development activities of short-term speculators, has produced
a pattern of development which necessitates the raising of
property taxes to maintain the new housing.
Since 1970, inflation in building costs (even higher
than in other sectors), dramatically higher utility
costs, and the high cost of mortgage financing have
driven up housing costs substantially. As many
households since 1970 have suffered a loss of real
income, these rapidly increasing costs have become
even more onerous and soon even middle-class
households may be priced out of the private housing
market. (30)
(29) Op. Cit. Office of State Planning. September, 1977. p.
36.
(30) Op. Cit. Office of State Planning. October, 1975, p.
17.
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Many towns reported in their growth policy statements that
they were very concerned over not being able to provide
affordable housing for children of town residents -- or for
elderly residents who need to move to smaller quarters but
can't afford the local rent levels of apartments.
Although excluding increasing numbers of potential home
buyers from the market, the rising costs of housing also
indicates that a sellers' market prevails. In type 1 and type
2 towns, property owners are selling to developers wherever
and whenever a tepting opportunity presents itself under
little or no regulatory control of the sprawl-producing impact
from these sales. Until recertly, the sprawl-producing
development pattern was often prompted by the installation of
public facilities which were executed with little inter-agency
coordination. (31) The resultant "leap-frog" pattern of
development raiss the total cost of housing, both the private
construction costs and the public infrastructure construction
and maintenance costs, as much as 41% over similar
construction, of mixed density, built contiguously to existing
developments. (32)
(31) Inter-agency review of planned construction is now
mandated by the Massachusetts Environmental Protection Act.
(32) Cf. Council on Environmental Quality. The Costs of
Sprawl. U.S. Government Printing Office. April, 1974. p. 3.
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The costs of providing infrastructure (streets,
sewers, water, etc.) and local services amounts to
over half of the total costs of state-local
government in Massachusetts... These costs fall
particularly heavily on local governments, whose
primary source of tax revenue is the property tax.
Property tax rates in Massachusetts have doubled
over the past decade, a trend which is troublesome
in light of the commonly-held view that the property
tax, is both inequitable and regressive. (33)
The costs of unplanned growth are regressive; poorer people
pay a larger proportion of their income to support them than
do wealthier people. Added fiscal burdens are falling on
towns with relatively low tax bases, towns with low property
values which recently have attracted extraordinary residential
development. These Outer Suburban towns have had to raise
their tax rates to higher levels than would towns with higher
property values, if those were to experience similar growth.
Inner cities suffer related fiscal inequities as members of
their populations migrate away -- leaving fewer people to
support the fixed costs of government.
The tax-raising ability of each city and town is
based upon the (value) of property in that locality.
There is a wide variance in the amount of property
tax base in communities. The town of Weston, for
example, has relatively six times as much tax base
as does Chelsea -- which is to say that to raise a
given amount of money per capita, Chelsea must tax
property at over six times the rate necessary in
(33) Op. Cit. Office Of State Planning. October, 1975. p. 8.
Also, Cf. Fred Bosselman & David Callis. The Quiet Revolution
in Land Use. Council on Environmental Quality. Washington,
D.C. 1971.
Chapter 1: Context for a Growth Policy page 41
A. The Problem: Situation and Prognosis
Weston. (34)
Only the wealthier suburbs escape one or the other of
these related problems. Generally composed of residents who
are better educated and more active in civic affairs, the
Inner Suburbs have instituted effective growth controls and
regulations. This very regulation has raised property values
while deflecting additional growth pressure to less
restrictive neighboring corrunities.
There are other fiscal inequities as well. Some
communities cortain facilities which serve a
regional population, but from which the community
receives little or no tax revenue due to
state-granted property tax exemptions. Such
facilities include: transportation terminals, higher
educational facilities, hospitals, regional
recreation facilities, and state administrative
buildings. (35)
LAND USE IMPACTS: FOOD
In addition to the inefficient use of land,
characteristic of "leap frog" development, the diversion of
previous open space or agricultural land to residential use
creates problems from the loss of the former land-use
activities.
(34) Governor's Task Force on Metropolitan Development.
Findings and Recommendations. April, 1975. p. 12.
(35) Ibid., p. 12.
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Agricultural land has contributed much in the past
to the state's character. Yet, the acreage of
actively cultivated land has been falling rapidly --
from 2,000,000 acres in 1950 to less than 700,000
acres today -- in part, as a result of the threat
from growth and development. Prime agricultural
land, because it is flat and well-drained, is
eminently developable...conversion to developed uses
is virtually irreversible and has significant
long-term corsequences for the Commonwealth. (36)
It is not the pressure of more people needing housing
alone that causes the increasing reuse of agricultural land;
that would not explain the simultaneous abandonment of
reusable land and structures in developed metropolitan areas.
The added factor is the desire of greater numbers of people
for "the American Dream" -- a house, a yard, and two cars.
The implicit goodness of the Dream has not needed to be
examined until now, as the land reuse statistics have become
more dramatic.
From 1951 to 1970, urban land use in Massachusetts
grew fror 420,000 to 780,000 acres, an increase of
more than 85 percent. In the same period, our
population increased by only 21 percent. In other
words, the growth which occurred during that single
20 year period consumed four times the land (per
capita) reguired by all previous development. (37)
information, in itself, should not be value laden (although it
obviously is so by the OSP), but it does indicate the
(36) p. Cit. Office of State Planning. October, 1975. p. 9.
(37) Op. Cit. Office of State Planning. September, 1977. p.
52.
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necessity of making a rational public decision to support such
a consumptive lifestyle following the analysis of all the
costs involved.
The determination of the explicit and implicit costs,
the immediate and long term costs, the fiscal and social costs
of the conversion of agricultural land to urbanization is a
matter of controversy. In 1975, the national statistics on
agricultural land reuse indicated that 1.5 million acres were
being converted annually, but 1.25 million acres were
simultaneously being reclaimed to agricultural use. (38) This
statistic does not consider the fact, however, that the
reclaimed land is less fertile and the costs of fertilizer,
energy, and water necessary for equivalent food production are
higher than they were on the urbanized farmland.
Richard Shumway, of the University of California, Davis,
argues for the preservation of existing farmlands from
economic and ecologic grounds. He claims that food prices are
lower to states with indigenous farms due to lower
transportation costs. The diversity of small farm agricultural
production (as opposed to methods using high-energy
fertilizers and specialized, high-yield strains of crops)
(38) George E. Peterson, Harvey Yampolsky. Urban Development
and the Protection of etrgol tan Farmland. The Urban
Institute, Washington D.C., 1975. p. 7.
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insures against potential ecological disasters inherent in
such specialization. (39) On the other hand, the U.S.D.A.
argues that farmlands near urbanized areas decline in
productivity due to increased pollution, higher labor costs,
and the loss of supporting commercial support services. (40)
While the debate over the utility of the urbanization of
agricultural land continues, the conversion of such land
continues irreversibly. I agree with the State's judgement to
control and limit such conversion. Several unresolved
questions remain: Can added support of urban redevelopment
accommodate the housing needs? Should the decision to trade
the American Dream for farmland preservation be a public
referendum? The OSP would like these questions to be resolved
on a local level, although the competition of interests
seeking to "maintain the character of their town" against
those seeking immediate benefits from the sale of land to
developers leaves the result unpredictable. The statewide
perspective must balance the satisfaction of the total
population's housing needs with the accumulated impact of land
(39) Richard Shumway. Urban _Egxnasion on Agri cultural Land in
California. University of California Agriculture Extension
Service. Davis, California. October, 1971. p. 10,18.
(40) United States Department of Agriculture. Urbanization of
Land in the Northeastern United States. Economic Research
service Miscellaneous Publigation No. 485, August, 1971. p.
15.
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use conversion, while preserving local control: quite a
juggle!
LAND USE IMPACTS: ENERGY
As urban developrent extends beyond existing
metropolitan areas, the accommodation of transportation needs
requires greater consumption of energy. The Council on
Environmental Quality estimates that the alternative of
developing within current urban boundaries, at higher
densities, would save as much as 44% in transportation energy
costs. (41) In low density environments, public
transportation systers are inefficient, and commuting
distances to employment and commercial centers are greater.
Professor David Birch, of M.I.T,. disputes this claim, saying
that employment is also moving out of city centers. (42) As
we shall see in Chapter 3, employment opportunities are not
migrating as fast as population, and so I remain convinced
that the sprawl pattern of development is wasteful of energy
for transportation. Certainly the concentration of new
housing near eployment and commercial centers could reduce
(41) Op. Cit. Council on Environmental Quality. p. 5.
(42) Interview with Professor Birch, August, 1977. He has been
analyzing very large census databases using his ACCESS
information system.
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the amount of energy consumption typical in the current
unplanned pattern.
A dispersed housing pattern causes an increased use of
the automobile which results in higher energy consumption than
would be necessary in a denser, contiguous housing pattern.
Energy consumption is, however, a diffuse issue; its effects
are general and only gradually identifiable. Traffic
congestion, a parallel inevitability, is a sharp issue; its
effects are specific and iimediately noticeable.
Suburban sprawl necessitates automobile trips for
most household activities. Traffic congestion makes
an indelible impression on...residents, because,
unlike taxes, they encounter it on a daily basis.
(43)
The reaction of local government to this problem has often
been to attempt to curtail more housing development so as to
"put the lid on" increased traffic congestion. The incidental
result of this reaction may well be to increase growth
pressure in even further outlying areas, thus exacerbating the
cause. A statewide perspective might try, instead, to promote
new development in existing urbanized areas, in sufficient
concentration, so as to make alternative transportation
methods (car pooling, walking, or busing) feasible.
(43) Terry Spielman Peters. The Politics and Administration
of Land Use Control. D.C. Heath & Co. Lexington,
Massachusetts, 1974. p. 7.
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SOCIAL COSTS OF SPRAWL
Economic segregation is inherent in the current,
unplanned development patterns. Desirable areas, those with
ample open space, yet near to jobs and shopping are, of
course, the most expensive -- often as a result of zoning
designed to make them so. Middle income people may still be
able to afford a house in more remote areas; while yet lower
income people must remain in degenerating city centers. The
quality of life in growing towns is changing against the
preference of lifelong residents, many of whose children can
not afford to establish their own homes where their roots are.
The continuing investment of public and private
resources outside of existing centers has
contributed to major fiscal disparities among
communities and gross ineguities in residential,
recreational, and public service opportunities among
households. The rapid suburbanization of
better-paying employment opportunities has led to
the increasingly limited access of many workers to
new employment centers. (44)
Access to jobs is integrally linked to access to
housing, which for many is undeniably constrained.
Many households are simply not able to purchase
decent housing at an affordable price at anY
location, let alone in an area with good access to
job opportunities. More than one out of ten
dwellings in the metropolitan area are in disrepair,
and almost half of these would require subsidized
(44) Op. Cit. Office of State Planning. September, 1977. p.
37.
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financing for fixup to be achieved. (45)
The statewide perspective is necessary to understand
these problems comprehensively and effectively. Local
government actions may actually worsen the problems they seek
to resolve, in sore cases. In other cases, they may solve
their immediate problers by transferring them to neighboring
communities. The OSP takes a broader view of the interrelated
issues of the growth probler:
The relationship between economic development and
housing development, and the linkage between the two
-- our transportation system -- results in a complex
set of policy variables and considerations. In order
to improve job opportunities, these three policy
areas should be tied together coherently so as to:
(a) promote expanded housing opportunities in areas
of greatest job opportunities; (b) promote new
economic growth in areas of highest unemployment and
under-euployuent; and (c) provide transportation
improvements (particularly public transportation
improvements) which will provide the appropriate
linkages between workers and available jobs. Taken
individually, each of the policy concerns is fairly
straighforward, but the integration of all three is
a comrplex issue. (46)
(45) Op. Cit. Governor's
Development. p. 4.
Task Force on Metropolitan
(46) Op. Cit. Office of State Planning. October, 1975. p. 14.
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HOME RULE VS. STATE CONTROL
Home rule, the concept reserving as much control as
possible to the prerogative of individual cities and towns, is
a popular and deeply rooted tradition in Massachusetts. The
OSP is very aware of, and basically supports this political
reality.
The home rule concept is a longstanding tradition in
Massachusetts, and it has a large and legitimate
following. The strength of this sentiment transcends
simple parochialism; its foundation lies in a belief
that governfrent is best when it is kept close to the
people it represents. (47)
It is clear, unfortunately, that the pure form of this
principle can not adequately address problems of regional or
statewide impact. Individual towns will not, on their own,
suppress their particular interests if they conflict with a
larger benefit.
When does "preserving the character of a community"
become incompatible with accepting a "fair share" of
the inner core's ill-housed population? When does
the cost of expanded environmental management
services outstrip the tax revenues added by new
development? When does shopping mall or strip
development begin to draw business away not only
from the inner core, but from a town's own
commercial center? (48)
(47) Op. Cit. Office of State Planning. September, 1977. p.
54.
(48) Ibid., p. 31.
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These are the kinds of grouth related questions individual
towns are ill-equipped to deal with.
Nevertheless, it is inrperative that the OSP and other
concerned state agencies derive a growth management process
which depends largely on local decisionmaking and authority.
This fact is politically true because to function otherwise,
the state planning agency would have to receive new growth
management powers from the legislature -- and these are
unlikely times for localities to abdicate control. More
importantly, in the eyes of many local governments, the
Commonwealth has failed miserably in nearly all of its
endeavors that affect local concerns. A quick survey of the
recent local growth policy statements strongly confirms this
attitude, and also reveals a range from critical evaluation of
past experience to self-serving fault-finding.
Our (Town of Lenox's) criticisms of state government
are not markedly different from other communities:
the setting of standards without any assistance in
complying for the affected communities; the slowness
and uncertainty of state funds due cities and towns
dealing with state government; the heavy reliance on
the property tax as a means of financing government
services; the apparent inability of state government
to process its required paperwork with any moderate
degree of speed; and a lack of leadership which will
improve our business climate and our unemployment
rate.
The state taxes us and takes money out of the
community, establishes rules and regulations usually
more appropriate to larger towns, and then dictates
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under what circunrstances the town can get some of
the money back. This policy often works to the
detriment of New Salem.
(T)here is active and growing hostility toward
State and National Government interference in local
affairs, and this open resentment is reflected in
what the people want for Ashfield in the future.
On the whole, Ipswich is suspicious of state laws,
problems, and policies which have an impact on
Ipswich, principally because of a feeling that most
of these are formulated for the benefit of the many
communities in its region and others whose problems
have little relationship to those of Ipswich and
which in the long run will tend to metropolitanize
Ipswich ...Such encroachments on local
self-determination as "Anti-Snob Zoning" are seen as
being directly against the desire of the town to
retain its single fairily homes character. (49)
The criticisms express legitimate concern as well as an
excuse for shirking an appropriate share of responsibility
toward the Commonwealth's less fortunate people. The large
Inner Cities suffer most from the parochial attitude of "home
rule" advocates:
The slow to uoderate rate of growth desired by
virtually all communities may not be sufficient to
meet the region's need for new housing. The
strengthened zoning and open space preservation
desired by many communities may also conflict in
some cases with the provision of new housing.
Nevertheless, from a regional perspective, new
housing is needed, and it does not solve the problem
for each coirmunity to prefer that the housing be
(49) Op. Cit. Office of State Planning. January, 1977. p.
29,30,65
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built in other communities. (50)
The alternatives seem to be winnowing down to 1) letting
each city and towr control its individual growth as it will,
with the likely result of uneven growth pressures, continued
exurban sprawl, and a net "shortfall" in provision of adequate
numbers of new housing units; or 2) introducing some statewide
or regional control to assure that each town accepts its "fair
share" of the necessary predicted urban development.
There is growing disparity between suburban and
inner-city areas in the provision of low income and
subsidized housing, and a common call in most urban
and regional reports for the diversification of
housing densities, types, and prices across all
metropolitan communities. Not all suburbs reject
this goal explicitly, but many wish to pursue either
of two contradictory goals: a decrease in the growth
rate and a curtailment of residential development,
or the continued encouragement of single-family
homes (increasingly beyond the reach of the urban
family). Most regions advocate the "fair sharing" of
regional housing needs, and have prepared
community-by-community guidelines. The only
authoritative mechanism, however, is Chapter 774,
the so-called anti-snob zoning law, which is found
crude, arbitrary, and insensitive to legitimate
planning concerns. (51)
These are the premises which support the OSP's and my
own growth management proposals. Their essence is that local
communities should have as much independence as possible in
(50) Op. Cit. Office of State Planning. September, 1977.
Quotation from Boston's growth policy statement. p. 31.
(51) Ibid., p. 14.
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controlling their growth; they should be given effective
mechanisms for effecting control in a more straightforward
manner; but they also rust take responsibility to grow enough
to absorb their fair share of the region's and the state's
projected housing needs. The development and operation of my
simulation model is designed to detail the meaning of "fair
share." It will prescribe specific guidelines for each town's
projected growth, and it will describe the area-wide impact
and distribution of such growth guidelines.
B. The Response: Concept and Process
We might summarize the complex problems of unplanned
growth and its management as follows: some towns with too few
growth controls support excessive urban sprawl into
undeveloped areas; other towns with too many growth controls
prevent all but high-income development and thus deflect more
growth into outlying areas; Inner Cities continue to
degenerate as their more affluent residents migrate away,
thereby increasing the demand for housing in outlying areas;
the added growth pressure raises the cost of housing; the
inefficient use of infrastructure, both in the Inner Cities
and in the outer Suburbs necessitates increasing tax rates to
property owners; these problems impact various cities and
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towns, and different racial and economic groups in an
inequitable manner disadvantaging those who are already the
most disadvantaged.
GOALS FOR GROWTH MANAGEMENT
The OSP's growth anagement program addresses these
problems by proposing to rechannel growth into currently
developed city and town centers, to dedicate more effort
toward economic development of disadvantaged groups, and to
preserve the natural environment within the limits of these
objectives. They state five general goals of the growth
policy as follows:
1) Stabilize the physical condition of residential
neighborhoods.
2) Promote wider choice among residential
environuents.
3) Promote the rehabilitation and adaptive reuse of
existing residential, commercial, and industrial
buildings.
4) Promote the location of new commerce and industry
within or contiguous to existing population and
employment centers.
5) Preserve critical re'soarce areas, enhance the
environaental quality and character of the
commonwealth, and promote the availability and
accessibility of open space and recreation areas.
(52)
(52) Op. Cit. Office of State Planning. September, 1977. p.
38.
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The Commonwealth's growth policy document contains 36
specific recommendations which cover the diverse range of
growth-related issues: neighborhood revitalization, job
development, farm and wetland preservation, and growth
management, to name a few. The two specific recommendations
which are most relevant to this study's growth management
proposals are:
26) Encourage communities to establish a growth phasing
and sharing program.
27) Increase the capacity of communities to prepare and
implement Local Growth Programs. (53)
The first step of the proposed process already has been
implemented: the establishment of Local Growth Policy
Committees. In most towrs, growth is currently being regulated
by an uncoordinated iultiplicity cf boards and committees -- a
planning board, a zoning board, a building inspector, a
conservation commission, a sewer board, and perhaps a
redevelopment agency. The Massachusetts Growth Policy
Development Act (Chapter 807 of the Acts of 1975) established
a Local Growth Policy Committee in each town, to be composed
of members of each of these agencies as well as other
interested citizens. While the local committee's only official
function was to respond to the OSP's statewide survey of local
(53) Ibid., p. 78
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growth concerns, this provided the first opportunity for most
towns to engage in comprehensive thinking and planning for
thleir growth. In the future, similar agencies may be
established in each town to carry out more explicit growth
planning functions.
THE CARROT
In both the OSP's and my own proposal, each Local Growth
Policy Committee would regularly analyze how much growth the
community could reasonatly accommodate, and it would prepare a
comprehensive plan for development of the public facilities
necessary to support the planned growth. The state would
provide each town's growth committee with information on the
statewide and local needs for new housing and other services.
In my proposal, each town's annual growth plans would be
reviewed by its neighboring town's growth committees and,
afterward, by the State. The growth policy reviews would
evaluate a towns's success in achieving recent growth plans,
its apparent sincerity in achieving such goals, and the equity
with which its plans accept a fair share of the area-wide
growth needs. Adjacent towns may realize that if a neighboring
town falls short in providing its fair share of new
residential growth, then more pressure for growth will
transfer to their own localities. Local communities would be
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granted two new powers to effectively implement their growth
plans:
1) A town could grant a special building permit for any
housing proposal in order to meet its goal, thereby
cutting through any bureaucratic review procedures
it felt to be unproductive.
2) A town would be able to suspend further
consideration of housing development proposals for a
particular planning period once its growth goal had
been achieved in that period.
The strength to this proposal lies in giving towns an
effective means to control their growth, to make it regular,
predictable, and manageable. The irregular growth spurts,
which often catch towns unprepared to provide increased
services to meet the needs of the new people, would be
avoided. An orderly development process would enable towns to
anticipate their needs before a crisis befalls them.
The growth goals and growth control mechanisms would
remain in the hands of local governments. Besides the
ideological and political reasons for this principle, there is
a practical reason. It would be impossible for the State to
decide for each town how best to manage its growth. Instead,
the State uses the "black box" theory of management:
"You set your own goals for growth, and achieve them
by any regulatory process you deem appropriate. We
will only evaluate hcw closely you meet the goals
you set: the tottom line."
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If a town finds itself too hamstrung by its own development
proposal approving process to achieve the growth it has
decided to accept, it may "cut through the red tape" with the
first power (special permits). If its growth control
mechanisms are too perurissive, it may utilize the second power
to arbitrarily reject further development proposals, after
having reached its annual growth guota.
The provision of low and moderate income housing needs
would be encouraged by means of a skewing factor: one
low-priced housing unit would count as two market-priced
units, and one subsidized unit would count as four
market-priced units. Towns that wish to meet their growth
goal with the least nuuber of new housing units could do so by
giving preference to lower-priced housing development
proposals. The determination of the sales price or rent level
range that would qualify for each category should be made at
the time of enactment of this proposal, based on the current
market. They should be updated regularly. "Low-priced," means
low market price, not subsidized.
The underlying premise of this proposal is the belief
that most towns, if given the appropriate data, would
voluntarily adopt growth goals sufficient to accommodate their
"fair share" of the statewide projected growth needs. The
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State's primary function, under this proposal, would be simply
to provide the projected needs data to each local growth
management committee, and to monitor each town's progress in
achieving its growth goals. This task is probably as large a
one as could be handled as a first step by the State, and it
is as large a role for the State to play as could be
acceptable to most of the local communities.
Calculation of "fair share growth accommodation
guidelines" is, as we shall soon see, complex and
non-deterministic. This means that various towns may differ
greatly as to the factors which should be considered in the
calculation, the weighting to be given those factors, and the
priorities of the criteria such a "fair share allocation"
should seek to satisfy. Even the accumulation and processing
of accurate data, for determining each town's future housing
needs and current growth accommodation resources, would
involve a comprehensive effort rarely attempted by any state
agency.
THE STICK
The growth management proposal which I co-authored a
year ago generally conforms to the DSP's concepts as outlined
above. My proposal is reproduced in its entirety in the
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appendix of this paper, where one can observe a greater
attention to the functional and organizational detail of local
growth management committees and their regional counterparts.
The important questions I chose to address beyond the OSP's
proposal include: what happens if the sum of all the town's
growth goals fails to accommodate the total housing need?, and
what happens if some towns refuse to accept their full
responsibility for accommodating a fair share of growth?
My policy proposal describes a series of review and
appeal procedures by which neighboring towns, then
sub-regional areas, and finally the State would negotiate with
a recalcitrant town. Conversely, a town that feels unduly
imposed upon to grow beyond its capacity has these channels
available to it for appeal and possible adjustment. As towns
are given the "carrot" to control their growth in the form of
new growth management powers, finally, one must face the issue
of "the stick." I proposed, therefore, that if, after a
period of monitoring and procedural reviews, a town failed to
accommodate its share of growth, the State would be able to
intervene and override recent local development proposal
rejections. This power is already essentially reserved by the
State under Chapter 774, for cases referring to proposals to
construct subsidized housing. My growth management proposal
would extend this power to cover non-subsidized residential
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development.
FAIR SHARE OBJECTIVES
The conceptual focus of these proposals is the meaning
and derivation of a "fair share accommodation of growth." The
concept is not new in this proposal, but its application is
expanded from earlier explorations.
In 1972, the Department of Community Affairs (DCA)
commissioned a study of statewide housing needs, particularly
those of low income people. It proposed a "rational and
equitable" basis for allocating construction responsibilities
among the cities and towns of the Commonwealth. (54) A
revised proposal was published by the DCA in 1976 which
defined "rational and equitable" as:
... non-elderly households choosing to relocate
should not be denied entry into new communities
because of the lack of suitable housing
opportunities. (55)
The DCA formula for deriving a "fair share" number of
subsidized units that each town should accept was based on the
(54) William Apgar & Arthur P. Soloman. Housg Needs,
Programs and Policies for the Commonwealth of Massachusetts.
Department of Community Affairs. January, 1973, p. 2.
(55) William Apgar. The Department of Community Affairs "Fair
Share" Formula for Communi ty Developrment Block Grants.
Department of Community Affair. May, 1976. p. 7.
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following factors:
1) local employment growth in low and moderate
paying jobs over the previous ten year period,
2) the total number of low and moderate paying jobs
within the irrmediate vecinity of the community,
3) the fiscal capacity of the local community to
support low and moderate income households, and
4) the housing needs of households currently
residing in the community. (56)
The concept of supra-local intervention into growth
control is not new with the OSP Froposal. The 1975 Governor's
Task Force on Metropolitan Development proposed a much
heavier-handed top-down planning and control process in which,
predictably, more power would accrue to the regional planning
agency. The proposal called for the establishment of a strong
regional planning body to coordinate all its constituent
towns' planning, development, service delivery, and taxation
plans. It would have had the following powers:
1) to halt local development plans,
2) to override local development disapprovals,
3) to require localities to devote a fair share of
new housing to low income occupancy, and
4) to disapprove of State-initiated developments.
(57)
(56) Ibid., p. 7.
(57) Op. Cit. Governor's
Development. Cf. Chapter III.
Task Force on Metropolitan
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In this historic context, the OSP proposal is rather
mild and compromising with local desires for home rule. The
OSP staff believes it will be an uphill struggle to achieve
legislative approval for nothing more than State monitoring
and data distribution in support of local growth management:
such are the political realities on Beacon Hill. (58)
Growing out of the foregoing proposals, my thesis for
deriving "fair share growth allocation guidelines" is based on
satisfying the following objectives:
1) Distribute the burdens of growth equitably among all
the cities and touns. (The burdens of growth may be
financial and environmental. This is distinct from
distributing growth in terms of numbers of people or
housing units.)
2) Channel growth into areas in close proximity to
employment and commercial centers. Give priority to
cites which "infill" previously developed areas.
3) Provide a wide variety of housing types (e.g. single
family, condominiums, low-rise and high-rise
apartments), housing costs, and locational
opportunities to satisfy the projected demand for
additional housing.
4) While providing housing to meet these needs, the
natural environment and ecological needs must be
preserved.
5) Local participation and control of growth and
development should be supported as much as possible.
(58) Interview with Joseph Flatly, local growth policy Project
Manager for the OSP. March, 1978.
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I am aware of the implicit conflicts which are
unavoidable in the mutual satisfaction of these objectives.
The determination of a balance point is the quest of the
derivations that are described in Chapter 2 and, especially,
in Chapter 3. The dominant goal which must be satisfied by
these objectives is, of course, the provision of enough
housing units to accommodate the projected needs of the entire
Commonwealth's population.
C. The Implementation: Assumptions and Technique
DESCRIPTION OF THE STUEY AREA
The study area includes the major cities forming the
metropolitan area in Eastern Massachusetts. At least one ring
of towns immediately adjacent to each of the major cities in
the area is included to account for the impact of growth on
suburban towns. The study area also includes towns beyond the
current outer limits of recent development to complete the
picture of the urbanization process by including towns with
early indications of further expansion and growth. The study
area, therefore, is delimited by the suburbs of Gardner,
Fitchburg, and Worcester, and all the cities and towns to the
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East, excluding the Cape Cod peninsula.
The study area encompasses 205 of the Commonwealth's 351
cities and towns. Subsequent references to the "study area"
or to "area-wide" characteristics, denote this greater
metropolitan area as illustrated by the map in Figure 2 (page
66). The OSP has defined a smaller urban planning area,
called the Eastern Mass Macro-Metro Region (EMMMR) in earlier
studies. (59) I felt that this area was incomplete since much
of the recent growth trends have concentrated in the towns on
the outer limits of the EMMMR area.
Map 0, Basemap (page 67), is the computer-generated
equivalent of the study area in Figure 2. The 205 towns are
each represented, although the graphic parameters of the line
printer greatly distort the shapes of many of the towns. Their
locations, relative to each other, are graphically accurate
and to scale. All other computer-generated maps in this report
are based on the Basemap, with the important difference that
the town boundaries are not delimited by blank spaces. This
graphic convention will provide a more comprehensive pattern
analysis of the entire geographic area.
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TIMEFRAME: FIVE YEAR PERIODS
The analysis will consider the growth trends of a recent
five year period, and it will utilize simple mathematical
projections to calculate suggested "fair share" growth
allocation guidelines for the succeeding five year period.
The OSP currently makes use of the decennial U. S. Census data
and its own half-decade updates derived from local and
regional census tallies. Perhaps an analysis of longer spans
of time for historic trends would provide a deeper context
from which to understand the situation, but I could not derive
a useful method for using such data to make more accurate
projections for future trends of individual cities and towns.
The OSP does use such longer timeframe data for statewide
population projections to the end of the century, and I have
taken those figures (60) as predictions from which I
disaggregate individual town growth needs for the short range
period.
In my policy proposal, the OSP would review the recent
growth of each city and town every five years, it would
evaluate each town's success in achieving its recent growth
goals, and, viewing the growth needs of the entire state for
(60) Cf. Office of State Planning. The EMMR Allocation
Model. October, 1975.
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the next five years, it would suggest individual growth
guidelines. Each town would, in turn, produce annual growth
plans which, presumably, would correspond over a five year
period to the State's suggested guidelines. Each town's
neighboring towns would annually review its immediate goals
and recent progress. A local government's responsibility,
beyond that to its own residents' desires, would be to its
local sub-region. (61) By taking a five year timeframe, the
OSP could determine the adequacy with which the Commonwealth's
growth needs were being accommodated, while allowing for
fluctuations in individual communities over short periods of
time.
The OSP growth policy proposes that each town define
two-year growth goals for itself; there is no explicit
proposal for a longer ranged review of the statewide impact of
these individual plans.
UNITS OF MEASUREMENT: POPULATION
In this irodel, I have calculated suggested growth
guidelines for each town in units of numbers of people. That
is, each town's "fair share" of growth is described as
-------------- ~~~---w---- -(61) Each town will have a unique sub-region, defined as its
adjacent-town area. See Chapter 3 for details.
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increasing, or decreasing, by so many people. In practice,
the mechanisms available to local governments for controlling
their growth do not refer to people, but to building permits
for housing units. Therefore, the suggested population change
figures are indirect indices which must be translated into a
net change in housirg units for each town.
The reason for using population as an indirect
measurement of housing units is pragmatic: the available data
are more frequent and irore precise for population statistics
than for housing unit statistics. Housing census includes
houses, apartments, trailers, vacation homes, standard,
substandard, occupied and vacant units. While these
statistics are thoroughly disaggregated there is no standard
practice for deciding which sub-categories should be included
and which excluded in a housing needs projection. I have
chosen, therefore to siirplify the procedure by measuring
growth in units of population. Converting the growth
projections to housing units would utilize each town's average
number of persons per dwelling unit . This ratio does differ
slightly from town to town, and from time to time. It would be
updated every five years with the population growth updates.
As this model is just a prototype of the proposed growth
management system, I will add the disclaimer that the model
could easily be changed to deal directly with numbers of
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housing units, once a decision were made as to what
constitutes a "countable" housing unit.
THE FAIR SHARE ALLOCATICN FORMULA
The general formfula for synthesizing a suggested growth
guideline for each town combines a set of growth guideline
structures, each representing the impact of one growth
allocation factor. A growth guideline structure is the set of
growth guidelines, one for each town, that is generated by a
single growth allocation factor. A growth allocation factor
is the quantification of each characteristic that is deemed
relevant to determining a town's capacity for growth, its
ability to support the costs of growth, and the relation of
its growth to the preferred statewide growth distribution
pattern. The set of relevant growth allocation factors would
include: current population size, recent population change,
numbers of jobs, numbers of commercial enterprises, tax base,
infrastructure capacity, available land for building,
environmental factors, and current housing costs.
To calculate a "fair share growth allocation" for each
town, an individual growth guideline structure is calculated
for each factor separately. Separate guideline structures are
calculated to allocate the total statewide predicted
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population growth to each town, each solely on the basis of
recent population change, or euployment, or tax base, etc.
Then, these separate, suggested growth guideline structures
are weighted relative to each other and combined as the Fair
Share Population Growth Guideline, FSPGG:
FSPGG = (f1 * PbG) + (f2 * JbG) + (f3 * TBbG) +
where f1, f2, f3, ... are fractional weighting factors, whose
combined sum is unity (1.0), and
PbG = the population-based guideline structure, a
distribution of predicted growth based only on a
combination of each town's current size and recent
growth,
JbG = the job-based guideline structure, an allocation
of predicted population growth based only on the
magnitude of each town's jobs per capita ratio (JPC)
relative to that of the other towns,
TBbG = the tax-base based guideline structure, the
allocation of predicted population growth based only
on the relative magnitude of each town's property
value per capita (PVPC), ... etc.
To illustrate the operation of the prototype model, this
thesis will consider the population-based and employment-based
growth allocation factors. I do not wish to imply a diminution
in importance of the other factors, but time and data
constraints have limited a more complete derivation of a fair
share growth guideline structure. The essential process of
calculation will be amply demonstrated, nevertheless. The
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model has been designed to incorporate additional factors
easily, when the opportunity for a complete irplementation
becomes manifest.
A separate growth guideline structure is calculated for
each factor to enable the policy planners to observe the size
and distribution of each factor's impact. This gives the
planner flexibility in choosing from a variety of options
which are possible in calculating each individual factor's
guideline. The combination of all the factors' guidelines is a
separate step which gives the planner the ability to simulate
one set of factors, evaluate the resultant distribution of
suggested growth, and then change the relative weighting of
the factors, if desired.
The fundamental purpose of this model is to enable the
iterative testing of various growth policies, as described by
the inclusion and weighting of growth allocation factors. A
set of criteria for evaluating the iterative policy
simulations has been defined. Obviously, if a different set of
criteria had been applied, the iterative process would produce
a different fair share guideline structure.
My proposal differs somewhat from the DCA proposal (page
61) for calculating a fair share allocation of subsidized
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housing in the following ways: 1) the DCA method incorporates
a different set of allocation factors, 2) it calculates each
factor's impact as an "index" rather than a hypothetical
allocation guideline, and 3) it assigns relative weights to
each factor, a priori, irrespective of the result from such a
combination. (62) Although not explicitly stated, I would
assume that the DCA model probably could be made into an
iterative simulator without too much trouble.
CRITERIA FOR EVALUATING ALLOCATION GUIDELINE STRUCTURES
We shall see in the next chapters that there are a
variety of methods by which a growth guideline structure,
based on a single growth allocation factor, may be calculated.
Different mathematical nuances, equally legitimate, produce
rather diverse distribution patterns for suggested growth.
The combination of a nuber of these guideline structures in
various relative proportions will, obviously, produce
different results as well. It is necessary, therefore, to
articulate a set of criteria by which these growth policy
options may be compared. Of the five "fair share objectives"
(page 63) which have developed from the OSP's basic goals for
growth (page 54), the primary objective for fair share
(62) Cf. Department of Comirunity Affairs. May, 1976. p 15, 22.
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guideline evaluation criteria is to distribute the burdens of
growth equitably.
Most towns realize that increasing their population
through the accommodation of new housing units results in an
increase in the demand for public and private services, the
increased costs of which are borne by their local citizens.
Most towns would want their growth goals to be as low as
possible. The first criterion for evaluation of a guideline
structure, therefore, is that the mean value of the positive
growth guidelines should be as low as possible. (63)
There are some communities who do not share the desire
for little or no growth, however. Two notable exceptions are
towns which have not yet experienced major growth, their
policies often allow individuals to maximize the short-run
benefits of real estate development; and the largest urban
centers, they would like to reverse the trend of depopulation
to recover some of their diminishing tax base. A low positive
mean value for a growth guideline structure might well be
(63) Some towns receiVe a negative growth guideline. This does
not imply that they should evict their residents, but, rather,
it either anticipates the continuity of a population-decline
trend in the town, or it indicates the unsuitability of growth
in that particular area. The average of all the guidelines,
positive and negative, will be the same for all guideline
structures, since they are designed to sum to the same
predicted total population change.
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obtained by suggesting that most of the growth locate in these
communities, and, perhaps a few other target areas. The
former case, category 1 towns, would suffer the long range
costs that accrue with rapid growth whether they are aware of
them at this time or not. The cities in the latter case
(category 4) may have the infrastructure to support population
growth, but their environmental and social characteristics
(high crime, poor schools, high density) will preclude a rapid
shift of their population-loss trend. Therefore, a second
evaluation criterion will be to avoid excessively high or low
growth guideline values for any city or town. "Excessive" is a
relative quality of coxrparison with the other town's growth
guidelines and with a particular town's recent history.
The third evaluation criterion must preclude the
allocation of growth guideline values to communities which
would imply unrealistic and unreasonable expectations. Large
urban centers cannot reasonably be expected to dramatically
reverse their trend of population decrease. Such an
expectation would allow other towns to reduce their growth
goals while, theoretically, still meeting a fair share
allocation that, in aggregation, should accommodate the
State 's entire housing growth needs. The other towns would
"close their doors" when their reduced growth goals have been
reached. Theoretically this would increase the pressure for
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people to migrate to, or to defer migration from, the central
cities. Such urban growth pressure is unlikely to completely
reverse a city's recent trends, however, and housing shortages
would probably increase. The results are unpredictable:
perhaps there would be an increase of out-migration from the
commonwealth, or perhaps there would be an increase in
multiple occupancies of housing units or of occupancies in
illegal and substandard dwellings. For the central cities, and
particularly for Boston, which has been losing nearly 30,000
people for the last three five-year intervals, growth might be
measured as a reduction in the rate of population loss rather
than as an absolute increase in population size.
Finally, the fair share allocation guidelines should be
based on a rational and understandable calculation procedure.
The numbers should not be arbitrarily arrived at. This has
been a particularly troublesome criterion for me. Some of the
guideline structures I developed while iteratively
manipulating the model, indeed, those with the most suitable
numbers according to the other criteria, were based on rather
imaginative mathematical rationales. They were subsequently
rejected in favor of a more conventional guideline generating
alqorithm, which necessitated accepting slightly higher mean
or higher extreme guideline values.
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To summarize, the Evaluation Criteria with which
alternative fair share guideline structures will be evaluated
are:
1) The guideline structure should have a low mean for
its positive values.
2) The guideline values for particular towns should not
be excessively high or low.
3) The guideline values should not imply an
unreasonable expectation for a particular town's
growth.
4) The derivation of the guideline structure should be
rational and easily understandable.
These criteria primarily refer to the first growth
guideline objective (page 63), that of equitably distributing
the burdens of growth. The second growth objective,
channeling growth to employment and commercial centers, will
be satisfied primarily in the selection of growth allocation
factors such as the number of jobs or businesses in an area,
and by the weighting of the guideline structures that result
from those factors.
Perhaps the growth objective that suffers the most in
this model of fair share allocation is the third, to provide a
variety of housing types at a wide range of prices. It is
hoped that the skewirg factor, which would encourage towns to
give approval preferences to lower priced housing by counting
them as more units in fulfillment of a suggested quota, will
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effectively satisfy this objective. An additional method,
which I didn't simulate in the present results of this
investigation, would be to set a minimum growth goal for all
towns. As it is, the present "fair share simulation" actually
anticipates that many towns need not grow at all, particularly
those further away from jobs ard infrastructure. To encourage
growth in currently urbanized areas will probably result in
the development of apartment or condominium building types.
Perhaps encouraging a minimum number of new housing units in
less developed areas would balance the resultant housing mix
with more single-family units. This possibility was not
simulated, but it should be emphasized that the suggestion of
growth guidelines does not prohibit any town from growing more
than the indicated level. The guidelines are intended to
suggest a minimum growth level in an environment generally
hostile to growth.
The fourth growth objective, to preserve the natural
environment, will satisfied primarily by including an
environment-related allocation factor -- explicitly
quantifiable in the designation of a town's "developable land"
-- in the fair share formula. The emphasis on allocation
factors which are dominant in currently urbanized areas also
serves to keep the rural areas in their "natural" state.
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Finally, the objective of encouraging local
participation is satisfied primarily in the local growth
policy generation and review process, described in the
appendix, page 307. It may seem a contradiction that this
thesis focuses on state-generated growth accommodation
guidelines while espousing an objective to maintain local
control of growth policy. Indeed it is. I believe that local
governments should determine the amount, timing, and type of
housing development for their own community so long as their
preferences don't render excessive harm to neighboring
communities, or to potential housing consumers throughout the
Commonwealth. Until recently, the aggregate effect of local
growth policies, whether made explicitly or implicitly, was
neither immediately apparent nor critical. Current demographic
trends and trends in urbanization are changing that. The
possibility of a critical housing shortfall and/or
environmentally destructive exurban development has made the
need for statewide planning and direction obvious. It is
hoped that the good faith and sense of social responsibility
of most local governments will leave the state government
little to do beyond monitoring statewide trends and needs, and
suggesting fair share responses to those needs.
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METHODS FOR ANALYSIS ANE DISPLAY OF GUIDELINE STRUCTURES
The methods for analyzing various guideline structures
are a variety of graphic presentations. The intention is that
the comparison of a set of guidelines, relative to other
alternatives, be visually obvious to the policy planner and to
the lay person. I do not argue the usefulness of
sophisticated statistical analysis methods, only the
difficulty in comfunicating their results and credibility. I
have depended on the following graphic presentation techniques
to communicate the essential implications of each guideline
generating algorithm. The level of analytical precision gained
from these descriptors has usually been sufficient to
determine which guideline structures are most preferable. The
values for any single allocation guideline structure or any
group of guideline structures can be listed in two ways, they
can be graphed in two ways, and they can be mapped.
CHARTS
ALPHABETIC - The name of each town is listed
alphabetically, followed by a set of allocation
guidelines, each generated by a different
computational algorithm. The particular value for a
town's guideline can be easily referenced, and its
relative ranking in various guideline structures can
be compared.
RANK ORDERED - Towns are listed from those with the
largest value to those with the smallest value of
any particular guideline. This is particularly
useful for comparing which towns are at the top and
bottom of various guideline structures.
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PLOTS
VALUE BY FREQUENCY - The value range for a particular
guideline structure is divided into 50 equal
intervals, and the frequency distribution of towns
that fall within the intervals is graphed. Up to
three guideline structures may be compared on the
same plot, at the same scale or at different scales.
VALUE BY RANK OREER - The rank order of guideline values
for a particular guideline structure is distributed
within the same 50 equal value intervals. This plot
is useful for comparing the range and density
distribution of values for selected guidelines. A
comparison of the mean value, and of the extent of
extreme high and low values between alternative
guideline structures becomes graphically obvious on
these plots.
MAPS
The geographic distribution of population growth
resulting from a particular guideline structure is
mapped. Towns with positive growth guidelines are
represented in four ranked guantiles of equal
numbers of towns. Negative growth areas are
represented separately.
The next chapter will illustrate the generation of a
growth accommodation guideline structure which considers only
the growth allocation factors of current population size and
recent population change. This will be referred to as the
"BASELINE" growth allocation, since it presumes all other
characteristics of the towns are identical. The possible
mathematical manipulations which could be applied to this and
any other guideline generating algorithm will be described in
the context of specific exarrples.
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In this chapter, I will derive the "BASELINE" growth
allocation guideline, based solely on the population size and
recent change of each town. The assumption is that this
guideline would be equitable if all the cities and towns were
identical in every other respect. Obviously, this is not the
case, but the development of this guideline provides a
tangible basis with which other modifying guidelines, based on
other allocation factors, may be combined to produce a Fair
Share Population Growth Guideline.
The first section of this chapter will describe the
types of raw data that are used to quantify the
population-based growth allocation factor. Different
assumptions are implied by the selection of a method to
analyze the data and by the timeframe to which the data
refers. The second section outlines the derivation of the
BASELINE guideline structure, and the modifications which were
added to the derivation process after preliminary
observations. Two population-based guideline structures are
generated. The third section describes the method for
combining the two in various proportions, and the procedure
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for evaluating the results.
Using the recent population census, two types of indices
arise for describing the recent growth trends from which the
BASELINE guideline derive:
1) the individual growth rate of each city and town
uay be projected as a future guideline, adjusted to
sum to the total predicted area-wide growth, or
2) the average growth rate of the entire study area
may be projected for each city and town, and
adjusted to sum to the total predicted area-wide
growth.
The first index recognizes the reality of the growth
situation: that individual town's recent growth trends will
generally continue. Equitable growth allocation is found in a
substantial reduction of extreme growth rates and a "freezing"
of the outer limits of urbanization. The implied assumption
is that maintenance of the status quo would be the "most fair"
rationale for distributing growth. The second index allocates
growth on the basis of current population size. The equity
rationale implied here is that larger population bases can
absorb greater numbers (yet equal percentages) of growth.
This index does not reproduce the ineguities of the recent
past, however, it is less realistic because the cities with
the largest populations have been losing people in recent
years. (64)
(64) To review the guideline evaluation criteria established
in Chapter 1, the guideline values:
1) should have a low wean for positive values
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Many methods of measuring these growth indices were
investigated; many mathematical techniques for combining the
resultant guidelines each index produced were modeled. This
paper will review only the final algorithm which was selected
during the BASELINE guideline structure derivation. The final
algorithm is rather simple, indeed its simplicity was an
important factor in its selection. In fact, an alternative
method for calculating the guideline, which was more complex
and esoteric, was rejected because the computational process
utilized some rather arbitrary manipulations.
The final BASELINE growth guideline structure combines a
guideline structure derived from the recent growth of each
town, as measured by percentage growth (named ALLOPCT80), with
a guideline structure derived from the recent average
percentage growth of the entire study area (named
AVALLOPCT80), in a 70% - 30% proportion. (65)
2) should not be excessively high or low for particular towns
3) should not imply unreasonable expectations for growth
4) should be derived in a rational and understandable manner.
(65) It is hoped that the mnemonic guality of these and other
variable names will be obvious to the reader. The ALLOPCT80
guideline name represents "allocation based on percentage
change, for 1980." AVALLOPCT80 represents "average-percent
based allocation for 1980." In any event, they will be
explicitly defined as they appear.
The only exception to mnemonics will be variables TEMP180,
TEMP280,...etc. These represent various intermediate
alternatives that were investigated during the derivation
process.
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A. Assumptions and Method
INPUT DATA AND DERIVED LATA
The raw input data is simply the population census of
each city and town in the study area for 1960, 1970, and 1975.
These are named POP60, POP70, and POP75, respectively. The
1960 and 1970 figures are from the U.S. Census. The 1975
figures are estimates published by the Office of State
Planning (OSP) (66) , and were produced by interpolation of
the 1970 U.S. Census, the 1973 statewide Town Census, and the
1974 Regional Census.
The OSP's EMMMR Allocation Model projected aggregate
population levels for its study area for five year intervals
to the year 1995. I extrapolated their 1980 figure to cover
the towns in my own, larger, study area to arrive at an
area-wide predicted population change for the 1975 to 1980
interval of 91,393. This variable is named TOTDLTPOP80, and it
is slightly higher than the actual population change for the
study area from 1970 to 1975 of 89,652, named TOTDLTPOP75.
To measure the change of population, three simple
calculations were performed on seguential pairs of population
(66) Office of State Planninig. The EMMR Allocation Model.
October, 1975.
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census figures, producing three indices: numerical change,
percentage change, and an index I call "weight" change. When
looking at the ten-year interval from 1960 to 1970, a "10"
follows the variable name (e.g. DITPOP10), and a "5" follows
the names of variables which refer to the five-year interval
1970 to 1975 (e.g. DLTPOP5).
DLTPOP = the numerical difference between population census
figures during a recent five-year or ten-year
interval.
DLTPOP5 = POP75 - POP70, for each town. (67)
PCTDLTPOP = the percentage of the earlier population
represented by the population change over the
historic interval.
PCTDLTPOP5 = (POP75 - POP70) / POP70, for each town.
WEIGHT = the product of the numeric change and the percentage
change of each town's population over the time
interval.
WEIGHTS = (DLTPOP5 * PCTDLTPOP5).
Since PCTDLTPOP5 = LLTPOP5 / POP70,
WEIGHT5 = (DLTPOP5 ** 2) / POP70.
The WEIGHT index was uSEd extensively in earlier
iterations of the guideline development process because of
inherent inequities of the ELTPOP and PCTDLTPOP indices: a
small town may have a large percentage change that, in fact,
is represented by a relatively small, easily accommodated
number of people, and a large town may have a small percentage
(67) Calculations for the population changes during the ten
year interval, 1960 to 1970, are adjusted to provide an
average five-year growth rate, thus allowing direct comparison
between DLTPOP5 and DLTPOP10, or between PCTDLTPOP5 and
PCTDLTPOP10.
Chapter 2: POPULATION-BASED BASELINE GUIDELINE page 88
A. Assumptions and Method
change that, in fact, represents a relatively large number of
people and their attendant needs and service demands. Finally
however, guidelines based on the WEIGHT index were abandoned
in favor of PCTDLTPOP-based guideline since the latter is much
easier for a lay person to comprehend (Evaluation Criterion
number 4).
TIMEFRAME FOR GUIDELINE PROJECTIONS
Earlier manipulations of the model considered two sets
of data, to produce two sets of guidelines. First, I assumed
the year was 1970, and, using the 1960 and 1970 census data, I
simulated a BASELINE growth guideline structure for the year
1975. Second, assuming the year was 1975, 1 used the 1970 and
1975 census data to project a BASELINE guideline structure for
the year 1980. The original idea was to compare the guideline
projections for 1975 with each town's actual population change
in 1975, DLTPOP5, to simulate the compariscn of managed and
unmanaged growth. The DLTPOP5 figure was to serve as a
benchmark of tolerance by which the 1975 guideline projections
could be evaluated. The best method for projecting the 1975
guidelines would then be applied toward the projection of 1980
growth guidelines.
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This methodology was abandoned, however, for the
following reasons. Th-e growth guidelines, being nothing more
than state-generated suggestions, must be convincing to the
participating cities and towns on the basis of information
available to them at the time they are promulgated. Obviously,
a local growth management board does not have foreknowledge of
future unmanaged growth to compare with its town's suggested
guideline. Therefore, a basis of comparison, a benchmark to
give a sense of scale, must be the town's recent growth
history, with the implicit assumption that such a trend is
likely to continue for the next five-year interval.
In earlier iterations of this investigation, I
discovered that the computation algorithm which produced the
best 1975 guideline structure (relative to the other
alternatives) did not produce the best guideline structure for
1980.
Another reason for rejecting the method is that,
although our best operating assumption posits a linear
projection of recent trends, important differences are
apparent between the 1960 to 1970 projection base and the 1970
to 1975 projection base:
- Exurban growth in the 1970 to 1975 interval
accelerated to more than twice the rate of the 1960
to 1970 interval.
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- The area-wide growth rate declined in The latter
interval to nearly a third of that of the former
period.
- Economic activity in the construction industry
collapsed during the 1973 - 1975 recession.
- The market for condominiums and rehabilitated
urban properties has surged in recent years.
- Several towns which experienced large growth
spurts in the former period slowed considerably in
the latter, and vice versa.
Many of these phenomena can be observed in Chart 74
(page 91) and Chart 75 (page 96). The former chart lists
towns in descending order of recent population change,
DLTPOP5, and the latter chart lists the towns alphabetically,
for quick reference. One can quickly identify towns with
radical changes in their growth trends from one measurement
period to the next. Wareham, Milford, Plymouth, Amesbury, and
Bridgewater have recently experienced rapid increases in
growth. Peabody, Brookline, Waltham, Woburn, and Danvers are
dramatic examples of trend reversal from growth to decline.
Map 10, DLTPOP10 (page 101), and Map 5, DLTPOP5 (page 102),
have been reproduced again for additional comparison of the
changes in recent growth trends.
The projection of a BASELINE guideline structure for
1980 will assume, therefore, that the year is 1975, and it
will use the recent population growth data for the 1970 to
CHART 74: COMPARISON OF POPULATION CHANGE, 1960 - 1970, AND 1973 - 1975
DLTPOP5 = NUMERIC POPULATION CH.ANGE, 1970 - 1q75
PCTDLTPOP5 PERCENTAGE POPULATION CHANGE, 1970 - 1975
r DLTPOP10 - NUMERIC POPULATION CHANGE, 1960 - 1970, ADJUSTED AS A FIVE-YEAR RATE
PCTOLTPOP10 = PERCENTAGE POPULATION CliANGE, 1960 - 1970, ADJUSTED AS A FIVE-YEAR RATE



























































































































































































































































































































































































CHART 74: COMPARISON OF POPULATION CHANCE, 1960 - 1970, AND 197, - 1975
DLTPOP5 = NUMERIC POPULATION CHANGE, 1970 - 1975
PCTDLTPOPS = PERCENTAGE POPULATION CHANGE, 1970 - 1975
DLTPOP10 = NUMERIC POPULATION CHANGF, 196, - 1970, ADJUSTED AS A FIVE-YEAR RATE
PCTDLTPnP1o = PERCENTAGF POPULATION CHANGE, 1960 - 1970, ADJUSTED AS A FIVE-YEAR RATE















































































































































































































































































































































































































CHART 74: COMPARISON OF POPULATION CHANGE, 1960 - 1970, AND 1970 - 1975
DLTPOPS = NUMERIC POPULATION CHANGE, 1970 - 1975
PCTDLTPOP5 = PERCENTAGE POPULATION CHANGE, 1970 - 1975
DLTPOP10 = NUMCRIC POPULATION CHANGE, 1960 - 1970t ADJUSTED AS'A FIVE-YEAR RATE
PCTDLTPOPI = PERCENTAGE POPULATION CHANGE, 1960 - 1970, ADJUSTED AS A FIVE-YEAR RATE
POP75 = POPULATION SIZE, 1975
BANK NAML ULIEQ25---_.
I 85)STOW 739.00
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CHART 74: COMPkRI.SON OF POPULATION CHANGE, 1960 - 1970, A:4D 1977 - 1975
DLTPOP5 z NUMERIC POPULATION CHANGE, 1970 - 1975
PCTOLTPOPS = PERCENTAGE POPULATION CHANGE, 1970 - 1975
DLTPOP10 a NUMERIC POPULATION CHANGE, 1963 - 1970, ADJUSTED AS A FIVE-YEAR RATE
PCTDLTPOP10 = PERCENTAGE POPULATION CHANGE, 1960 - 1970, ADJUSTED AS A FIVE-YEAR RATE
POP75 = POPULATION SIZE, 1975


























































































































































































































































































































































































CHART 74: COMPARISON OF POPULATION CHANGE, 1960 - 1970, AND 1970 - 1915
DLTPOP5.= NUMERIC POPULATION CHANGE, 197C. - 1975
PCTOLTPDP5 v PERCENTAGE POPULATION CHANGE, 1970 - 1975
DLTPOP1O = NUMERIC POPULATION CHANGE, 1960 -'1970, ADJUSTED AS A FIVE-YEAR RATE
PCTDLTPOPI0 = PERCENTAGE POPULATION CHANGE, 1960 - 1970, ADJUSTED AS A FIVE-YEAR RATE




























































































































































































































































































































































































CHART 75: COMPARISON OF POPULATION CHANGE. 1960 - 1979, AND 197J - 1975, ALPHABETIC
DLTPOP5 = NUMERIC POPULATION CHANGE 1970 - 1475
PCTDLTPOP5 = PERCENTAGE POPULATION CHANGE. 1970 - 1975
OLTPOP10 = NUMERIC POPULATION CHANGE, 1960 - 1970, ADJUSTED AS A FIVE-YEAR RATE
r PCTDLTPOPIO = PERCENTAGE POPULATION CHANGE, 1960 - 1970, ADJUSTED AS A FIVE-YEAR RATE
POP75 = POPULATION SIZE, 1975
( EAUE NAME DLIEO25..--BAE EIDLIEEII--EANE DLIEDE1---EAN EUIDLIUE10A e 015E------AmE
I 1)ABINGTON 1102.00 ( 55) 8.93 1 82) 863.50 (106) 8.14 (135) 13436.00 (102)
( ( 2)ACTON 3627.00 ( 9) 24.55 ( 21) 3766.00 ( 11) 52.03 1 6) 18397.06 ( 73)
3)ACUSHNET 1067.00 ( 56) 13.73 ( 53) 1506.00 ( 97) 17.48 1 61) 8834.30 (130)
4)AMESBURY 2460.00 ( 24) 21.60 1 26) 300.50 (157) 2.78 (175) 13848.00 ( 95)
( ( 5)ANDOVER 2688.00 ( 22) 11.34 ( 68) 3908.50 I 10) 24.61 ( 36) 26383.00 ( 50)
6)ARLINGTON -1803.03 (191) -3.36 (184) 1785.50 ( 49) 3.57 (169) 51721.00 ( 19)
I 7)AS1I8URNHAM 441.00 (113). 12.6'5 ( 59) 363.00 (151) 13.16 't 89) 3925.00 (183)
( ( 8)ASHBY 105.00 (152) 4.61 (123) 195.50 (172) 10.38 (119) 2379.30 (197)
I 9)ASHLAND 175.00 (145) 1.97 (139) 551.50 (133) 7.08 (144) 9057.00 (128)
I 10)ATTLEBORO 1359.00 ( 45) 4.12 (127) 2894.50 ( 26) 10.67 (117) 34266.00 1 34)
I 11)AUBURN 336.00 (124) 2.18 (137) 650.00 (122) 4.62 (158) 15683.00 ( 85)
( 12)AVON -136.00 (165) -2.56 (179) 497.00 (142) 11.55 (106) 5159.)u (1684
( 13)AYER -1599.30 (188) -19.20 (205) -2301.00 (201) -17.79 (205) 6726.00 (145)
( 14)BEDFORD -21.00 (160) -0.15 (159) 1272.00 ( 77) 11.59 (104) 13492.00 ( 99)
S-15)BELLINCHAM 1197.00 ( 51) 8.57 ( 88) 3596.50 ( 14) 53.09' ( 5) 15164.u. ( 87)
( 16)BELMONT -260.00 (170) -D.91 (169) -215.00 (191) -0.74 (193) 28025.00 ( 44)
S17)BERKLEY 240.00 (135) 11.84 ( 63) 209.00 (167) 12.98 ( 94) 2267.00 (199)
( 18)BERLIN 213.CO (139) 10.14 ( 74) 178.50 (173) 10.24 (120) 2312.00 (198)
( 19)BEVERLY -155.00 (166) -0.40 (161) 1120.00 ( 85) 3.10 (173) 38193.00 ( 28)
I 20)BILLERICA 6624.00 ( 3) 20.93 ( 27) 6890.50 ( 5) 38.56 ( 13) 38272.00 ( 27)
I 21)BLACKSTONE -52.00 (162) -0.79 (167) 718.00 (115) 13.99 ( 85) 6514.00 (146)
( 22)LOLTON 540.00 (104) 28.81 ( 12) 320.50 (154) 25.35 ( 32) 2454.-0 (195)( 23)BOSTON -29854.00 (205) -4.65 (190) -28063.00 (205) -4.02 (203) 611217.30 ( 1)
( 24)BOXBORO 964.00 ( 63) 66.43 ( 1) 353.50 (153) 47.51 ( 8) 2415.00 (196)
25)BUxFORD 641.00 ( 94) 15.89 ( 46) 1011.30 ( 95) 50.29 ( 7) 4673.00 (173)
I 26)DOYLSTON 496.00 (108) 17.88 ( 37) 203.50 (169) 8.59 (130) 3270.00 (190)( 27)I1RAINTREE 1405.00 ( 41) 4.00 (128) 1990.50 ( 43) 6.40 (150) 36455.:00 ( 30)
( 28)BRIDGEWATER 1875.00 ( 32) 15.85 ( 47) 776.50 (111) 7.55 (141) 13704.00 ( 96)
I 29)RROCKTON 7331.03 ( 2) 7.89 I 91) 8113.50 ( 3) 11.14 (112) 96071.00 1 4)
( 30)BROOKLINE -5556.CO (201) -9.46 (202) 2322.50 ( 30) 4.29 (164) 53133.00 ( 18)
31)BURLINGTON 3025.00 1 18) 13.76 ( 52) 4564.00 ( 6) 35.51 1 14) 25J05.j0 f 55)
( 32)CAMBRIDGE -4930.00 (203) -4.91 (193) -3677.50 (203) -3.41 (202) 95431.00 ( 5)
I 33)CANTON 1209.00 1 50) 7.07 (100) 2164.50 1 34) 16.94 ( 65) 18309.uO ( 74)
I 34)CARLISLE 332.00 (131) 10.51 ( 71) 691.50 (118) 46.47 ( 10) 3173.00 (191)
t 35)CARVER 1389.00 ( 44) 57.39 ( 2) 235.50 (162) 12.38 (100) 38v9.00 (186)( 36)CHELMsrORD 1940.00 ( 31) 6.17 (108) 8151.00 ( 2) 53.87 ( 4) 33372.00 ( 35)( 37)CHELSEA -2957.00 (196) -9.65 (204) -1562'.00 (198) -4.62 (2u4) 27668.u0 ( 46)
I 38)CLINTON 57.30 (155) 0.42 (156) 267.50 (160) 2.98 1178) 1344L .06 (101)( 39)COIIASSET 660.00 ( 92) 9.49 ( 77) 557.00 (131) 9.53 (126) 7614.00 (136)
( 40)CONCORD 916.00 ( 69) 5.67 (113) 1815.50 ( 47) 14.5' ( 79) 17064.03 ( 78)
I 41)DANVERS -1254.10 (183) -4.79 (191) 2112.50 ( 35) 9.63 (125) 24897.c,0 ( 56)( 42)DARTMOUTH1 3393.00 ( 15) 16.45 1 43) 2096.50 ( 37) 14.35 ( 84) 21893.0U ( 61)
CHART 75: COMPARISON OF POPULATION CHANGE, 1960 - 1970, ANC 197) - 1975, ALPHABETIC
DLTPOP5 = NUMERIC POPULATION CHANOE, 1970 - 1975
PCTOLTPOP5 = PERCENTAGE POPULATION CHANGE, 1970 - 1975
DLTPOPI = NUMERIC POPULATION CHANGE, 1960 - 1970', ADJUSTED AS A.FIVE-YEAR RATE
PCTOLTPOP10 = PERCENTAGE POPULATION CHANGE, 1960 -. 1970, ADJUSTED AS A FIVE-YEAR RATE

























































































































































































































































































































































































































CHART 75: COMPARISON OF POPULATION CHANGE, 1960 - 1970, AND 197( - 1975, ALPHABETIC
DLTPOP5 = NUMERIC POPULATION CHANGE, 1903 - 1975
PCTDLTPOP5 PERCENTAGE POPULATION CHANGE, 1973 - 1975
DLTPOP10 = NUMERIC POPULATION CHANGE, 1960 - 1970, ADJUSTED AS A FIVE-YEAR RATE
PCTOLTPOP10 = PERCENTAGE POPULATION CHANGE, 1963 - 1970, ADJUSTED AS A FIVE-YEAR RATE
POP75 = POPULATION SIZE, 1975
BANK MIE DLEME-BANK E IDLI -AU DLE D----BANK E.IDLIEQElD_&ANK ED5------ BANK
I 85)LAWRENCE -1266.00 (184) -1.89 (175) -2009.00 (199) -2.83 (200) 65649.00 1 13)
t I 86)LEICESTER -97.00 (164) -1.06 (170) 481.50 (144) 5.88 (153) 9C43.i00 (129)
87)LEOMINSTER 3091.00 ( 16) 9.38 ( 78) 2505.00 ( 2'9) .8.96 (128) 363o.0 ( 32)
( 88)LEXINGTON 389.00 (117) 1.21 (145) 2097.50 ( 36) 7.57 1140) 32275.00 ( 37)
( 89)LINCOLN -231.00 (168) -3.05 (181) 977.00 (100) 17.40 1 62) 7336.00 (138)
1 90)LITTLETON 364.00 (120) 5.70 (1,11) 635.50 (124) 12.43 4 96) 6744.1;t. (143)( 91)LOWELL -1654.00 (190) -1.75 (174) 1066.00 ( 91) 1.15 (183) 92585.00 ( 7)
I 92)LUNENBURG 739,00 ( 84) 9.96 ( 75) 542.50 (134) 8.56 (131) 8158.30 (133)
( 93)LYNN -6025.00 (202) -6.67 (197) -2092.00 (200) -2.21 (197) 84269.60 1 13)
( 94)LYNNFIELD 961.00 1 64) 8.87 ( 83) 1214.00 ( 81) 14.45 ( 81) 11787.tU (112)
t 95)MALDEN -1810.00 (192) -3.22 (183) -774.50 (196) -1.34 (195) 54317.0i0 ( 17)
( 96)MANCHESTER 436.0) (114) 8.46 ( 90) 609.50 (126) 15.50 ( 73) 5587.06 (158)
( 97)MANSFIELD 2409.00 ( 25) 24.23 ( 22) 1083.00 1 89) 13.93 ( 86) 12348.00 11G7)
(  98)MARBLEHEAD 354.00 (122) 1.66 (142) 1387.00 ( 65) 7.48 (142) 21649.00 ( 62)
( 99)MARION 235.00 (136) 6.78 (104) 292.50 (159) 10.15 (121) 37h1.0C (187)
(100)MARLBORO 4026.0^ ( 8) 14.41 ( 50) 4558.53 ( 7) 24.22 ( 38) 31962.00 ( 38)
(101)MARStiFIELD 4938.00 ( 41 32.43 ( 8) 4237.50 ( 8) 62.79 ( 2) 20161.00 ( 66)
(102)MATTAPOISETT 877.00 ( 74) 19.48 ( 31) 691.50 (119) 22.18 ( 42) 5377.j00 (162)
(103)MAYNARD 172.00 (146) 1.77 (141) 107.50 ( 96) 13.09 ( 91) 9882.00 (123)
(104)MEDFIELD 305.00 (130) 3.10 (131) 1900.03 1 46) 31.55 ( 21) 10126.00 (122)
(105)MEDFORD -1890.00 (193) -2.93 (180) -287.00 (192) -0.44 (191) 625U7.00 ( 14)
(106)MEDWAY 882.00 ( 73) 11.11 ( 69) 1385.00 ( 66) 26.79 ( 29) 8320.00 (131)
(107)MELROSE -754.00 (181) -2.27 (178) 1780.50 ( 50) 6.01 (152) 32426.00 ( 36)
(108)MENDON 215.00 (138) 8.51 ( 89) 230.50 (165) 11.17 (111) 2739.00 (193)
(109)MERRIMAC 43.00 (156) 1.c1 (150) 492.00 (143) 15.u8 ( 76) 4288.il0 (177)
1110)METHUEN 1688.00 ( 36) 4.76 (121) 3671.00 ( 12) 13.05 ( 93) 37144.CO ( 29)
(111)MIDDLEBORD 999.00 ( 60) 7.34 ( 98) 1271.00 ( 78) 11.48 (107) 14606.jG ( 90)
(112)MIODLETON 117.00 (15)) 2.89 (132) 163.jO (176) 4.38 (163) 4161.Q0 (178)
(113)MILFORD 4757.00 ( 6) 24.58 ( 20) 1801.50 ( 48) 11.43 (108) 24109.00 ( 57)
(114)MILLBURY 224.00 (137) 1.86 (140) 1182.00.( 83) 12.28 ( 97) 12211..0 (108)
(115)MILLIS 514.00 (107) 8.86 1 84) 710.53 (116) 16.24 ('69) 6309..0L (149)
(116)MILLVILLE -6.00 (159) -0.34 (160) 98.50 (186) 6.28 (151) 175863G (202) p
(117)MILTON 155.00 (149) 0.57 (154) 407.50 (150) 1.54 (182) 27345.00 ( 47)
(118)N.ANDOVER 1467.30 ( 40) 9.10 ( 81) 2688.00 ( 28) 24.64 ( 35) 17751.00 ( 77)
(114)N.ATTLE89RQ 1220.010 ( 48) 6.53 (105) 1944.03 ( 45) 13.15 ( 90) 19885.U0 ( 68)
(120)1.READING 738.00 ( 87) 6.28 (106) 1466.50 1 59) 17.60 ( 60) 11972.00 (110)
(121)NAHANT -23.0D (161) -0.55 1162) 79.50 (187) 2.00 (179) 409 6.0 (181)
(122)NATICK -512.00 (183) -1.64 (173) 1113.00 t 86) 3.86 (1l6) 30545.00 ( 40)
(123)NEEDHAM 243.00 (134) 0.81 (153) 1977.50 ( 44) 7.66 (138) 29991.A0 ( 41)
(124)NEW BEUFORD -4194.00 (199) -4.12 (187) -350.00 (193) -D.34 (190) 97583.00 ( 3)
(125)NEW8URY 348.00 (123) 9.14 ( 81) 642.50 (123) 25.53 ( 31) 4152.00 (179)
(126)NEWRURYPORT 780.00 ( 81) 4.90 (118) 951.50 (103) 6.79 (146) 16687.30 ( 80)
CHART 75: COMPARISON OF POPULATION CHANGE, 1960 - 1970, AlHD 197' - 1975, ALPHABEFTIC
DLTPOP5 = NUMERIC POPULATION CHANGE, 1970 - 1975
PCTOLTPOP5 = PERCENTAGE POPULATION CHANGE, 1970 - 1975
DLTPOP13 = NUMERIC POPULATION CHANGE, 1960 - 1970, ADJUSTED AS A FIVE-YEAR RATE
PCTDLTPOP10 = PERCENTAGE POPULATION CHANGE, 1960 - 1970, ADJUSTED AS A FIVE-YEAR RATE
POP75 = POPULATION SIZE, 1975
aAUK NAME DLIED5- ANE EIDLIEDES-aANK DLIeDR1--&E E--DLIED Rat ED25.-.--BAN
(127)NEWTON -1474.00 (185) -1.61 (172) -560.50 (195) -0.60 (192) 89789.00 1 8)
( (128)NORFOLK 1238.00 1 47) 26.58 ( 15) 592.50 (128) 17.C7 ( 63) 5894.00 (154)
(129)NORTIIBORO 1717.00 ( 35) 18.62 ( 32) 1265.50 ( 79) 18.92 ( 54) 10935.uO (118)
(130)NORTH8RIDGE 195.00 (141) 1.65 (143) 497.50 (141) 4.60 (160) 11990.00 (109)
(131)NORTON 1718.00 ( 34) 18.13 1 34) 1328.50 ( 69) 19.48 ( 53) 11193.00 (116)
(132)NORWELL 1593.00 ( 37) 20.43 ( 29) 1294.5C ( 72) 24.86 1 33) 9389.uC (125)
(133)NORWOOD 173.03 (147) 1.55 (155) 2958.50 ( 23) 11.88 (1u2) 30985.00 ( 39)
( (134)PAXTON 106.00 (151) 2.84 (134) 666.30 (121) 27.76 t 27) 3837.00 (184)
(135)PEABODY -372.00 (176) -0.77 (166) 7939.00 1 4) 24.65 ( 34) 47708.00 ( 20)
(136)PEMBROKE 1768.00 ( 33) 15.79 ( 48) 3137.30 ( 19) 63.77 ( 1) 12961.00 (106)
(137)PEPPERELL 1062.00 ( 57) 18.03 ( 35) 775.50 (112) 17.88 ( 59) 6949.00 (141)
(138)PLAINVILLE 827.00 1 79) 16.69 ( 40) 571.50- (130) 14.99 ( 77) 5180.00 (157)
(139)PLYMOUTH 8268.00 1 1) 44.43 ( 3) 2080.50 ( 39) 14.4' ( 83) 26d74.00 ( 48)
(140)PLYMPTON 475.03 (111) 38.80 1 61 201.50 (173) 24.54 ( 37) 1699.00 (203)
(141)PRINCETON 416.00 (115) 24.74 ( 18) 163.50 (178) 11.8 (103) 2)97.)0 (201)
(142)CUINCY 860.00 ( 76) 0.97 (151) 293.50 (158) 0.33 (186) 88856.00 ( 9)
( (143)RANOOLPH 2797.00 ( 19) 10.34 ( 73) 4067.50 ( 9) 21.52 ( 46) 29832.00 ( 42)
(144)RAYNHAM 1395.00 ( 43) 20.20 ( 28) 1277.50 I 76) 30.78 ( 22) 8100.00 (134)
(145)READING 1544.030 ( 38) 6.85 (102) 1640.00 1 52) 8.5L (132) 24-83.30 ( 58)
(146)REHOBOTH 810.03 ( 80) 12.43 1 60) 779.50 (110) 15.73 ( 72) 7322.00 (139)
(147)REVERE 581.00 ( 99) 1.34 (144) 1539.50 ( 54) 3.84 (167) 4314u.00 ( 22)
(148)ROCHESTER 492.00 (110) 27.79 ( 14) 105.50 (185) 6.76 (147) 2262.00 120C)
(149)ROCKLAND 564.00 (102) 3.59 (130) 1278.00 ( 75) 9.74 (123) 16239.0G ( 83) 
(150)ROCKPORT 670.00 ( 91) 11.88 ( 62) 510.00 (140) 11.04 (114) 6306.00 (151)
(151)ROWLEY 415.00 (116) 13.65 ( 54) 128.55 (180) 4.61 (159) 3455.00 (189)
(152)SALEM -1484.30 (186) -3.65 (186) 672.50 (120) 1.71 (181) 39072.00;, ( 26)
(153)SALISBURY 1051.00 ( 58) 25.14 ( 17) 512.50 (139) 16.24 ( 68) 523u.00 (164)
(154)SAUGUS 26.00 (157) 0.10 (157) 2222.00 1 33) 13.75 (115) 25136.,0 ( 54)
(155)SCITUATE 1214.00 ( 49) 7.15 1 99) 2879.50 ( 27) 25.67 ( 3,) 18187.0C ( 75)
(156)SEEKONK 699.00 ( 89) 6.28 (107) 1358.50 ( 68) 16.17 ( 70) 11815.00 (111)
(157)SHARON 1509.00 ( 39) 12.20 ( 61) 1148.50 ( 84) 11.40 (109) 13876.00 ( 93)
(158)SIIERBORN 834.-0 ( 78) 25.20 ( 16) 751.50 (114) 41.61 ( 11) 4143.0 (180)
(159)SHIRLEY -438.00 (178) -8.92 (201) -146.50 (19C) -2.81 (199) 4471.00 (176)
(160)SHREWSBURY 3152.00 ( 12) 16.42 ( 44) 1286.50 ( 74) 7.73 (137) 22347.00 ( 60)
(161)SOMERSET 2061.00 ( 29) 11.39 ( 66) 2946.00 ( 24) 24.15 ( 39) 23149.C0 1 67)
(162)SOMERVILLE -8548.00 (204) -9.62 (233) -2959.00 (202) -3.12 (2011 80231.00 1 11)
(163)SOUT11BORO 659.00 1 93) 11.38 ( 67) 896.50 (105) 22.43 ( 41) 6448.G0 (147)
(164)STERLING 570.00 (101) 13.42 ( 55) 527.00 (135) 16.50 ( 67) 4817.30 (171) \0
(165)STONEHAM 597.00 ( 97) 2.88 (133) 1452.00 ( 62) 8.14 (134) 21322.00 ( 63) \.
(166)STOUGHTON 2461.00 ( 23) 10.49 ( 72) 3565.50 ( 15) 21.83 ( 44) 25923.00 ( 52)
(167)STOW 739.00 ( 85) 18.54 ( 33) 705.50 (117) 27.41 ( 28) 4723.00 (172)
(168)SUDBURY 2232.1D ( 27) 16.52 ( 42) 3329.30 ( 22) 40.67 ( 12) 15737.00 ( 84)
CHART 75: COMPARISON OF POPULATION CIANGE, 1960 - 197C, AND 1970 - 1975, ALPHABETIC
DLTPOP5 a NUMERIC POPULAT ION .CHANGE, 1970 - 1975
PCTOLTPOP5 = PERCENTAGE POPULATION CHANGE, 1970 - 1975
DLTPOPIO = NUMERIC POPULATION CHANGE, 1960 - 1970, ADJUSTED AS A FIVE-YEAR RATE
PCTDLTPOP10 = PERCENTAGE POPULATION CHANGE, 1960 - 1970, ADJUStEO AS A FIVE-YEAR RATE
POP75 = POPULATION SIZE, 1975
aUK NAnE OED----- RANKi GIDLIEDES .EAN6 DLIEE10 ----RAUK EILEE0Eu ~ l-.-RN
(169)SUTTON 6C3.00 ( 96) 13.13 1 57) 476.00 (145) 13.08 ( 92) 5193.00 (167)
(1-70)SWAMPSCOTT 592.00 ( 98) 4.35 1125) 142.00 (179) 1.06 (184) 14170.Lu ( 91)
(171)SWANSEA 3040.00( 17) 24.05 ( 23) 1362.00 1 67) 13.73 ( 87) 15680.00 ( 86)
(172)TAUNTON -494.00 (179) -1.12 (171) 1312.00 ( 70) 3.18 (171) 43262.00 ( 23)
S (1173)TEM4PLETON 247.00 (133) 4.21 (126) 246.00 (161) 4.58 (161) 6110.6u (152)
(174)TEWKSBURY 3161.00 ( 11) 13.89 ( 51) 3426.50 ( 16) 21.54 ( 45) 25916.00 ( 53)
(175)TOPSFIELD 607.00 ( 95) 11.61 ( 65) 937.00 (104) 27.96 ( 26) 5832.00 (155)
(176)TOWNSEND 946.00 ( 66) 22.09 ( 24) 315.50 (155) 8.64 (129) 5227.0i (165)
(177)TYNGSBORU 723.00 ( 86) 17.19 ( 38) 451.00 (146) 13.65 ( 88) 4927.00 (169)
(178)UPTON 333.00 (125) 9.55 ( 76) 178.50 (174) 5.70 (154) 3817.00 (185)
(179)UXBRIDGE 176.00 (144) 2.13 (133) 232.00 (164) 2.97 (1741 8429.00 (132)
(180)W.BOYLSTON 72.00 (153) 1.13 (148) 421.50 (149) 7.62 (139) 6441.00 (148)
(181)W.RRIDOEWATR 551.00 (103) 7.70 ( 95) 1045.50 ( 92) 20.65 ( 47) 7703.00 (135)
4 (182)W.NEWBURY 446.00 (112) 19.78 ( 30) 205.-)C (168) 11.11 (113) 27L0.00) (194)
(183)WAKEFIELD 574.00 (100) 2.25 (136) 553.5C (132) 2.27 (176) 25976. 0 1 51)
(184)WALPOLE 883.00 ( 72) 4.86 (119) 2040.50 f 42) 14.50 ( 80) 19032.00 ( 71)
(185)WALTHAM -2606.00 (195) -4..23 (188) 3084.50 ( 21) 5.56 (155) 58976.-0 ( 15)
(186)WAREHAM 4880.00 ( 5) 42.46 ( 4) 1015.50 1 94) 10.73 (116) 16372.uo ( 82)
(187)WATERTOWN -3206.00 (198) -8.15 (199) 107.50 (184) 0.27 (187) 36101.00 ( 31)
(188)WAYLAND -282.00 (173) -2.09 (176) 1508.50 1 57) 14.44 ( 82) 13179.00 (105)
(189)WELLESLEY -250.00 (169) -0.89 (168) 990.00 ( 99) 3.79 (168) 27801.0,0 ( 45)
(190)WENHAM -333.03 (175) -8.65 (200) 525.50 (136) 18.73 ( 55) 3516.00 (188)
(191)WESTBORO 2250.00 ( 26) 17.95 ( 36) 1467.50 ( 58) 15.28 ( 75) 14184.00 ( 89)
(192)WESTFORD 3147.03 ( 13) 30.35 ( 10) 2053.50 ( 40) 32.79 ( 18) 13515.00 ( 98)
(193)WESTMINSTER 332.00 (126) 7.76 1 93) 125.50 (181) 3.12 (172) 4605.00 (175)
(194)WFSTON. 740.00 ( 83) 6.80 (103) 1304.50 ( 71) 15.79 1 71) 11610.00 (115)
(195)WESTPORT 3510.00 ( 10) 35.84 1 7) 1575.00 ( 53) 23.71 ( 41) 13301.00 (104)
(196)WESTWOOD 1124.00 ( 54) 8.81 ( 85) 1198.00 1 82) 11.57 (105) 13874.00 ( 94)
(197)WEYMOUTH 2747.00 ( 20) 5.03 (117) 3216.50 ( 17) 6.67 (148) 57357.00 ( 16)
(198)WIIITMAN 493.00 (139) 3.77 (129) 1287.10 ( 73) .12.27 ( 98) 13552..J0 1 97)
(199)WILMINGTON 9,3.00 ( 75) 5.28 (116) 2313.50 ( 31) 18.54 ( 56) 18005.0O ( 76)
(200)WINCHENDON 166.00 (148) 2.50 (135) 199.00 (171) 3.19 (17 ) 6801.00 (142)
(201)WINCHESTER 269.00 (132) 1.2) (146) 1446*50 ( 63) 7.46 (143) 22538..0 ( 59)
(202)WINTHROP 945.00 ( 62) 4.84 (120) 16.00 (188) 0.07 (188) 21320.00 ( 64)
(203)WOBURN -1631.00 (189) -4.36 (189) 3096.00 1 20) 9.91 (122) 35775.00 ( 33) 0 0(204)WORCESTER -8530.00 (203) -4.83 (192) -507.50 (204) -2.68 (198) 168Ui42.,0 ( 2) (D
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0.051584 MINUTES FOR MAP
++e MAP 10t DLTPOP10 **
DLTPOP10 - NUMERIC POPULATION CHANGE, 196D 1970, ADJUSTED AS A 5-YEAR
LIGHTEST AREA - POP.LOSSES. DARKER AREAS =POP.GAIN QUANTILES
DATA VALUE EXTREMES ARE -28063.00 9761.00
ABSOLUTE VALUE RANGE APPLYING TO EACH LEVEL
I'MAXIMUM' INCLUDED IN HIGHEST LEVEL ONLY)
MINIMUM -28063.00 0.01 497.01 1011.01 1801.5
MAXIMUM 0.01 497.01 1011.01 1801.5 761.0
PERCENTAGE OF TOTAL ABSOLUTE VALUE RANGE APPLYING TO EACH LEVEL
74.19 1.31 1.36 2.09 21.04
FREQUENCY DISTRIBUTION OF DATA POINT VALUES IN EACH LEVFL
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Chapter 2: POPULATION-BASED BASELINE GUIDELINE page 103
A. Assumptions and Method
1975 interval. In spite of the fact that we know there will be
many anomalies from a straight-line projection from 1975 to
1980, as there were from 1970 to 1975, and in spite of the
fact that we know growth generally follows an "S" shaped curve
rather than a straight line, I have used the short-ranged
linear projection. The reason is simply that I don't know how
to incorporate a longer historic time span to produce greater
precision.
B. Generation and Observation
TWO GUIDILINE GENERATING ALGORITHMS
I have selected the percentage change measurement index
of recent growth, PCIDLTPOP5, as a basis for guideline
projection because it was found, in earlier iterations, to
produce better guideline values than the numerical change
index, DLTPOP5, and is a more comprehensible index than
WEIGHT5. As previously mentioned, there are two methods for
projecting the percentage change index: projecting each town's
individual growth history into the future, and projecting the
area-wide average growth rate into the future.
The individual growth-based guideline, ALLOPCT80, is
computed by multiplying each town's recent growth rate,
Chapter 2: POPULATION-BASEL BASELINE GUIDELINE page 104
B. Generation and Observation
PCTDLTPOP5, with its "current" population, POP75:
ALLOPCT80 = POP75 * PCTDLTPOP5
The resultant guideline structure is then adjusted
proportionately so that the sum of all the guideline values
equals the predicted area-wide population change for 1980,
91,393, called TOTDLTPOP80:
ALLOPCT80 = ALLOPCT80 * (TOTDLTPOP80 /
sum (ALLOPCT80)).
The area-wide average growth-rate based guideline,
AVALLOPCT80, is calculated by multiplying the average growth
rate for the study area, AVEPCTPOP5, by the "current"
population of each town, POP75.
AVALLOPCT80 = POP75 * AVEPCTPOP5,
where the average growth rate is the total population change,
TOTDLTPOP5, divided by the population level at the beginning
of the measurement interval, TOTPOP70:
AVEPCTPOP5 = TOTDLTPOP5 / TOTPOP70,
which happens to equal 1.92% for 1970 to 1975. As with
ALLOPCT80, the AVALLOPCT80 guideline structure is
proportionately adjusted to sum to the predicted area-wide
total population change:
AVALLOPCT80 = AVALLOPCT80 * (TOTDLTPOP5 /
Chapter 2: POPULATION-BASED BASELINE GUIDELINE page 105
B. Generation and Observation
sum (AVALLOPCT80)).
These two population-based guidelines, and the data from
which they were derived, are displayed in Chart 20 (page 106),
with each town listed in descending order of current
population size, POP75, and they are displayed in Chart 21
(page 111), with each town listed alphabetically for easy
reference. The same information is displayed once more in
Chart 22 (page 116), with the towns listed in descending order
of recent population change, DLTPOP5. Chart 20 makes obvious
the exact correlation between the AVALLOPCT80 guideline and
population size, while Chart 22 illustrates the close
correlation between the AIIOPCT80 guideline and recent
population change.
The first forty towns tend to indicate a strong inverse
relationship between the two guideline structures. This
relationship is important since it involves the largest growth
accommodation values, however, it becomes much less prominent
throughout the rest of the list of towns. Comparison of
nearly every pair of guidelines, in which both values are
positive, shows that the AVALLOPCI80 values are considerably
lower than those of the AIIOPCT80 guideline. This fact
readily satisfies Evaluation Criteria 1 and 2 (Cf. Chapter 1,
page 78) , requiring low mean and low extreme values. Indeed,
CHART 20: 19590 POP.CHANGE AND POP.SIZE RAW DATA AND DERIVCD DATA
POP7C r POP75 = 1970,1975 POPULATION FOR EAC H TOWN
DLTPOP5 = NUMFRIC CHANGE IN POPULATION, 1970 - 1975
PrTnLTPOP5 = PERCENT CHANGE IN POPULATION, 1970 - 1975
C ALLOPCT80 = 1980 GROWTH ALLOCATION GUIDELINE, BASED ON EACH TOWN'S RECENT GRCWTH HISTORY (PERCENTAGE)
AVALLOPCT8O = 1980 GROWTH ALLOCATION GUIDELINE, BASED ON AREA-WIDE RECENT GROWTH HISTORY (PERCENTAGE)
C.










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































CHART 20; 19V POP.CfHANGE AiD POP.1SZI RAW DATA /M0 DERIvrO C.ATA





















































































































































































































































































































































































































































































































































































































CHART 7A: 1980 POP.C1IA'E AND POP.SIZE RAW DATA AND OrRIVED DATA
(151)ROCKPORT 6306.00 5636.00 (153) 670.00 1 91) 11.88 1 62) 526.09 1 89) 120.91 1151)
C (152)TEMPLETON 6110.00 5863.00 1150) 247.00 1133) 4.21 (126) 180.64 (134) 117.15 1152)
(153)GEORGETOWN 5990.00 5290.30 (156) 700.G0 ( 88) 13.23 (-'56) 556.25 ( 86) 114.85 (153)
(154)NORFOLK 5894.00 4656.CO (163) 1238.00 ( 47) 26.58 ( 15) 1099.83 1 45) 113.01 (154)
(155)TOPSFIELD 5832.00 5225.CO (157) 607.00 ( 95) 11.61 f 65) 475.47 ( 97) 111.82 (155)
(156)LANCASTER 5781.00 6095.OC (146) -314.33 (174) -5.15 (194) -209.01 (174) 110.8.4 (156)
(157)PLAINVILLE 5780.00 4953.00 (160) 827.00 ( 79) 16.69 1 40) 677.28 ( 73) . 110.82 (157)
(0 (15CIMANCHESTER '5597.00 5151.00 (158) 436.00 (114) 8.46 ( 90) 331.88 (115) 107.12 (158)
(19)GROTON 5490.00 5109.01 (19) 3R1.00 (118) 7.45 1 96) 287.32 (117) 105.26 (159)
(160)FREETOWN 5462.00 4270.00 (171) 1192.00 ( 52) 27.-91 ( 13) 1070.06 1 46) 104.73 (160)
(161)GROVELAND 5379.00 5382.00 (154) -3.00 (158) -0.C5 (158) -2.10 (158) 103.13 (161)
(162)MATTAPOISETT 5377.00 4500.00 (166) 877.00 ( 74) 19.48 f 31) 735.42 ( 65) 103.10 (162)
.(163)LAKEVILLE 5330.00 4376.00 (167) 954.00 ( 65) 21.80 ( 25) 815.46 ( 61) 102.20 (163)
(164)SALISBURY 5230.00 4179.00 (175) 1051.00 ( 58) 25.14 ( 17) 923.08 1 51) 100.28 (164)
(165)TCWNSEND 5227.00 4281.00 (169) 946.00 1 66) 22.09 f 24) 810.60 ( 62) 100.22 (165)
(166)DIGHTON 5213.00 4667.00 (162) 546.00 (105) 11.69 ( 64) 428.00 (103) 99.95. (166)
C (167)SUTTON 5193.00 4590.CO (164) 603.00 ( 96) 13.13 ( 57) 478.77 ( 96) 99.57 (167)
(16R)AVON 5159.00 5295.00 (155) -136.00 (165) -2.56 (179) -92.99 (165) 98.92 (168)
(169)TYNGSBOR0 4927.00 4204.00 (174) 723.00 ( 86) 17.19 f 38) 594.65 ( 83) 94.47 (169)
(170)OVER 4885.00 4529.00 (165) 356.00 (121) 7.86 1 92) 269.47 (122) 93.66 (170)
(1711STERLING 4817.00 4247.00 (172) 570.00 (1011 13.42 ( 55) 453.70 ( 99) 92.36 (171)
1172)STOW 4723.00 3984.00 (179) 739.00 ( 85) . 18.54 ( 33) 614.82 ( 80) 90.56 (172)
11730)0XFORD 4673.00 4032.00 (178) 641.00 ( 94) 15.89 ( 46) 521.36 ( 91) 89.60 (173)
(174)HALIFAX 4666.00 3537.03 (183) . 1,129.00 1 53) .31.91 1 9) 1045.23 ( 47) 89.46 (174)
(175)WESTMINSTER 4605.00 4273.DO (170) 332.00 (126) 7.76 ( 93) 251.09 (126) 88.29 (.175)
(176)SHIRLLY 4471.00 4909.00 (161) -438.00 (178) -8.92 (201) -279.95 (117) 85.72 (176) )
(177)MERRIMAC 4288.00 4245.00 (173) 43.00 (156) 1.01 1150) 30.48 (156) 82.22 (177)
(178)MIDDLETON 4161.00 4044.00 (177) 117.00 (150) 2.89 (132) 84.48 (150) 79.78 (178).
(! (179)NEWBURY 4152.00 3804.00 (181). 348.00 (123) 9.14 ( 80) 266.56 (123) 79.61 (179) }
(180)SHERBORN 4143.00 3309.00 (187) 834.00 1 78) 25.20 ( 16) 732.81 ( 67) 79.44 (180)
(181)NAANT 4096.00 4119.00 (176) -23.00 (161) -0.55 (162) -16.05 (161) 78.53 (181)
- (182)HOPEDALE , 4031.00 4292.0C (168) - -261.00 (171) -6.08 (196) -172.02 (169) 77.29 (182)
(183)ASIIBURNHAM 3925.00 34R4.00 (184) 441.00 (113) 12.65 1 59) 348.66 (114) 75.26 (183)
(184)PAXTON 3837.00 1731.00 (182) 106.00 (151) 2.84 (134) 76.50 (152) 73.57 (184)
(185)UPTON 3817.00 3484.00 (185) 333.00 (125). 9.55 ( 76) 256.03 (124) 73.18 (185)
(186)CARVER 3809.00 2420.00 (193) 1389.00 ( 44) 57.39 ( 2) 1534.28 ( 31) 73.03 (186)
(187)MARION 3701.00 3466.00 (186) 235.00 (136) 6.18 (104) 176.10 (135) 70.96 (187)
(188)WENHAM 3516.00 3849.00 (18,) -333.00 (175) -8.65 (200) -213.47 (175) 67.41 (188)
(189)AWLEY 3455.00 3040.00 (188) 415.00 (116) 13.65 t 54) 331.00 (116) 66.24 (189)
(190)BOYLSTON 3270.00 2774.00 (190) 496.00 1158) 17.88 ( 37) 410.32 (107) 62.70 (190)
(191)CARLISLE 3173.30 2871.00 (189) 302.00 (131) 10.51 ( 71) 234.23 (129) 60.84 (191)
(192)ESSEX 2877.00 2670.00 (191) 20.7.00 (140) 7.75 ( 94) 156.53 (140) 55.16 (192)
(193)MENDON 2739.00 2524.0D0 (192) 215.00 (138) 8.51 ( 89) 163.73 (138) 52.51 (193)
(194)W.NEWBURY 2700.00 2254.00- (195) 446.00 (112) 19.78 ( 30) 374.93 (111) 51.77 (194)
(195)BOLTON 2454.00 1905.00 (198) 549.00 (104) 28.81 ( 12) 496.31 f 94) 47.05 (195)
(196)BOXBORO 2415.00 1451.00 (202) 964.00 ( 63) 66.43 ( 1) 1125.99.( 43) 46.30 1196)
(197)ASHBY 2379.00 2274.C0 (194) 105.00 (152) 4.61 (123) 77.09 (151) 45.61 (197) 04T
(198)PEPLIN 2312.00 2099.00 (196) 213.00 (139) 10.14 ( 74) 164.65 (137) 44.33 (198)
(199)BERKLEY' 2267.00 20?7.00 (191) 240.00 (135) 11.84 ( 63) 188.37 (133) 43.46 (199)
M (?90)RGCHESTER 2262.00 1770.UO (199) 492.00 (110) 27.79 ( 14) 441.25 (100) 43.37 (200)
(201)PRINCETON 2097.00 1681.CO (201) 416.00 (115) 24.74 1 18) 364.19 (112) 40.20 (201)
(202)MILLVILLE 1758.00 1764.00 (200) -6.00 (159) -0.34 (160) -4.19 (159) 33.70 (202)
0 (203)PLYMPTON 1699.00 1224.00 (205) 475.CO (111) 38.80 ( 6) 462.71 ( 98) 32.57 (203)
(204)HUBBARDSTCN 1622.30 1437.00 (203) . 185.00 (143) 12.87 1 58) 146.54 (141) 31.10 (204)
CHART 2i: 1980 POP.CIIAN'r AID POP.cZE RAW DATA AND DERIVED DATA
80M) UUdL
(2051DUNSTAALE
E0215 .00 2 9..... .......ANEK
161i.00 1292.00 (204)
Dl329..-..1
319.00 (128) 24.69 ( 19)


















. CHART 21: 1980 POP.CHANGE AND POP.SIZE DATA, ALPHAVFTIC
POP70 E POP75 = 1970,1975 POPULATIOl FOR EACH TOWN
DLTPOPS = NUMER IC CHANGE IN POPULATION, 1970 - 1975
PCTOLTPOPS = PERCENT CHANCE IN POPULATION, 1970 - 1975
C ALLOPCT80 = 1980 CROMT ALLOCATION GUIDELINE, BASED ON EACH TOWN'S RECENT GROWTH HISTORY (PERCENTAGE)
AVALLOPCT80 = 1980 GROWTH ALLOCATION GUIDELINE, BASED ON AREA-WIDE RECENT GRCWTH HISTORY (PERCENTAGE)
&AUK UAE 2Q27 ------- RAM IE -RA EIDLIED25--iANK ALLDECI 2---KAUK AYALLDEIS.'3ANK
1)ADINGTON 13436.00 (102) 1102.00 ( 55) 8.93 1 82) 842.47 ( 59) 257.62 (102)
I 2)ACTON 18397.00 ( 73) 3627.00 ( 9) 24.55 ( 21) 3170.46 ( 10) 352.75 ( 73) }
3)ACUSHNET 8834.00 (130) 1067.00 ( 56) 13.73 ( 53) 851.68 ( 58) 169.38 (130)( 4)AMESBURY 13848.03 ( 95) 2460.00 ( 24) 21.60 ( 26) 2099.34 ( 23) 265.52 ( 95)
I 5)ANDOVER 26383.00 ( 50) 2688.00 1 22) 11.34 1 68) 2100.41 ( 21) 505.88 1 50)
6)ARLINGTON 51721.00 ( 19) -1803.00 (191) -3.36 (184) -1222.70 (191) 991.72 1 19)
7)ASHBURNHAM 3925.00 (183) 441.00 (113) 12.65 ( 59) 348.66 (114) 75.26 (183)
t ( 8)ASIIBY 23-79.00 (197) 105.00 (152) 4.61 (123) 77.09 (151) 45.61 (197)
9)ASILAND 9057.00 (128) 175.00 (145) 1.97 (139) 125.23 (145) 173.66 (128)
I 10)ATTLEBORO 34266.00 ( 34) 1359.00 ( 45) 4.12 (127) 993.12 ( 5) 657.03 ( 34)
11)AUIURN 15683.00 ( 85) 336.00 (124) 2.18 (137) 24G.96 (128) 300.71 ( S5)
C 12)AVON 5159.00 (168) -136.00 (165) -2.56- (179) -92.99 (165) 98.92 1168)
1 13)AYER 6726.00 (145) -1599.00 (188) -19.20 (205) -906.62 (185) 128.96 (145)
I 14)BEDFORD 13492.00 ( 99) -21.00 (160) -0.15 (159) -14.71 (160) 258.70 ( 99)( 15)BELLINGHAM 15164.00 1 87) 1197.00 f 51) 8.57 ( 88) 912.03 ( 54) 290.76 ( 87)( 16)BELMONT 28025.00 ( 44) -260.00 (170) -0.91 (169) -18.78 (171) 537.36 ( 44)
I 17)BERKLEY 2267.00 (199) 240.00 (135) 11.84 ( 63) 188.37 (133) 43.46 (199)( 18)BERLIN 2312.00 (198) 213.00 (139) 10.14 ( 74) 164.65 (131) 44.33 (198)( 19)BEVERLY 38193.00 ( 28) -155.00 (166) 
-0.40 (161) 
-108.33 (166) 732.33 ( 28)( 23)BILLERICA 38272.00 ( 27) 6624.00 ( 3) 20.93 ( 27) 5621.64 ( 2) 733.84 ( 27)( 21)BLACKSTONE 6514.00 (146) 
-52.00 (162) -0.79 (167) -36.2U (162) 124.90 (146)( 22)BOLTON 2454.00 (195) 549.00 (104) 28.81 ( 12) 496.31 1 94) 47.5 (195)
I 1 23)BOSTON 611217.00 f 1) -29854.00 (205) 
-4.65 (190) -19975.62 (205) 11719.82 ( 1)( 24)BOXBORO 2415.00 (196) 964.00 ( 63) 66.43 ( 1) 1125.99 1 43) 46.30 (196)
f 29)BOXFORD 4673.00 (173) 641.00 ( 94) 15.89 ( 46) 521.36 ( 91) 89.60 (173)
I 26)ROYLSTON 3273.03 (190) 496.0O (108) 17.88 ( 37) 410.32 (107) 62.7C.1190)( 27)BRAINTREE 36455.00 ( 30) 1405.00 ( 41) 4.00 (128) 1025.54 ( 48) 699.00 1 30)
t 28)BRIDGEWATER 13704.C0 ( 96) 1875.00 1 32) 15.85 ( 47) 1524.43 ( 32) 262.76 ( 96)I 29)BROCKTON 96071.00 ( 4) 7031.00 ( 2) 7.89 ( 91) 5323.93 ( 3) 1842.11 ( 4)
f 30OROKLINE 53133.00 t 18) -5556.00 (201) 
-9.46 (202) -3530.02 (201) 1U18.80 ( 18)
1 31)BURLINGTON 25005.00 ( 55) 3025.C0 ( 18) 13.76 ( 52) 2415.38 ( 17) 479.46 ( 55)( 32)CAMBRIDGE 95431.o0 ( 5) -493'.O (203) 
-4.91 (193) -3289.87 (200) 1829.84 ( 5)
I 33)CANTON 18309.00 1 74) 1209.00 ( 50) 7.07 (100) 908.45 ( 55) 351.06 ( 14)( 34)CARLISLE 3173.00 (191) 302.00 (131) 10.51 1 71) 234.23 (129) 60.84 (191)( 35)CARVER 3839.00 (186) 1309.00i ( 44) 57.39 ( 2) 1534.28 1 31) 73.u3 (186)
36.)CHELMSFORD 33372.00 ( 35) 1940.00 ( 31) 6.17 (108) 1445.50 1 33) 639.89 ( 35)
1 37)CHELSEA 27668.00 ( 46) -2957.00 (196) -9.65 (204) -1874.82 (196) 530.52 ( '6)38)CLINTON 13440.00 (101) 57.0)0 (155) 0.42 (156) 4J.17 (155) 257.70 (101).33)COHASSET 7614.03 (136) 660.00 1 92) 9.49 ( 77) 507.14 ( 93) 145.99 (136)( 40)CONC0RD 17064.00 ( 78) 916.00 ( 69) 5.67 (113) 679.30 ( 72) 327.19 ( 78)
I 41)DANVERS 24897.00 ( 56) -1254.00 (183) 
-4.79 (191) 
-837.84 (183) 477.38 I 56)42)1ARTMOUTH 21893.0' ( 61) 3093.00 1 15) 16.45 ( 43) 2527.76 t 15) 419.78 ( 61)
CHART 21: 1980 POP.CHANGE AND P(P.SIZF DATA, ALPHABETIC
POP70 C POP75 = 1970,1975 POPULATION FOR EACH TOWN
DLTPOP5 = NUMERIC CHANGE IN POPULATION, 1970 - 1975
PCTDLTPOP5 = PERCENT CHANGE IN POPULATION, 1970 - 1979
ALLOPCT83 = 198.k GROWTH ALLOCATION GUIDELINE, BASED ON EACH TOWN'S RECENT GROWTH HISTORY (PERCENTAGE)
AVALLOPCT80 = 1980 GROWTH ALLOCATION GUIDELINE, BASED ON AREA-WIDE RECENT GROWTH HISTORY (PfRCENTAGE)
R fANK1 MJE ~ LE ~ aU ~ QIQ.~~ ALLOQEUa__AUKt AMALLIRQ..aAUK
( 43)EDHAM 26754.00 1 49) -184.00 (167) -0.68 (164) -128.24 (167) 512.99 1 49)( 44)DIGHTON 5213.00 (166) 546.00 1105) 11.69 1 64) 428.00 (103) 99.95 (166)
( 45)DOVER 4885.00 (1701 356.30 (121) 7.86 1 92) 269.47 (122) 93.66 (170)
46)DRACUT 20959.00 ( 65) 2745.00 ( 21) 15.07 1 49) 2216.74 ( 19) 401.87 ( 65)
( 47)DUNSTABLE 1611.00 (205) 319.00 (128) 24.69 ( 19) 279.14 (118) 30.89 (205)
I 48)DUXBURY 10774.00 (120) 3138.00 1 14) 41.09 1 5) 3107.22 ( 11) 206.58 (120)
( 49)E.BRIDGEWATR 9752.00 (124) 1405.00 1 42) 16.83 ( 39) 1151.98 ( 42) 186.99 (124)
I 50)EASTON 14113.00 ( 92) 1956.00 ( 30) 16.08 1 45) 1593.56 ( 30) 270.61 1 92)
I 51)ESSEX 2877.00 (192) 207.00 (140) 7.75 ( 94) 156.53 (140) 55.16 (192)
I 52)EVERETT 39953.00 ( 25) -2532.00 (194) -5.95 (195) -1671.v3 (194) 766.08 1 25)
I 53)FAIRHAVEN 16527.00 1 81) 195.00 (142) 1.19 (147) 138.48 (143) 316.89 ( 81)
( 54)FALL RIVER 93902.00 ( 6) -2996.00 (197) -3.09 (182) -2037.55 (197) 18C0.53 ( 6)
I 55)FITCHBURG 41781.00 ( 24) -1562.00 (187) -3.60 (185) -1U56.69 (188) 801.13 ( 24)
( 56)FOXBORO 14890.00 ( 88) 672.00 ( 9Q) 4.72 (122) 493.89 ( 95) 285.50 1 88)
( 57)FRAMINGHAM 68755.00 ( 12) 4707.00 ( 7) 7.34 ( 97) 3546.10 ( 7) 1318.34 1 12)
I 58)FRANKLIN 18843.00 ( 72) 1013.00 ( 59) 5.68 (112) 751.30 ( 64) 361.30 I 72)
59)FREETOWN 5462.30 (160) 1192.00 ( 52) 27.91 1 13) 1070.06 ( 46) 104.73 (160)
I 60)GARDNER 19327.00 1 70) -421.00 (177) -2.13 (177) -289.15 (178) 370.58 1 70)
I 61)GEORGETOWN 5990.00 (153) 700.00 ( 88) 13.23 ( 56) 556.25 ( 86) 114.85 (153)
I 62)GLOUCESTER 28255.00 ( 43) 314.00 (129) 1.12 (149) 222.83 (130) 541.77 1 43)
I 63)GRAFTON 10782.00 (119) -877.30 (182) -7.52 (198) -569.17 (182) 206.74 (119)
( 64)GROTON 5490.00 (159) 381.00 (118) 7.45 1 96) 287.32 (117) 135.26 (159)
( 65)GROVELAND 5379.00 (161) -3.C0 (158) -0.05 (158) -2.10 (158) 103.13 (161)
( 66)HALIFAX 4666.00 (174) 1129.00 1 53) 31.91 ( 9) 1045.23 ( 47) 89.46 (174)
( 67)HAMILTON 6743.00 (144) 370.00 (119) 5.80 (109) 274.73 (120) 129.29 (144)
1 68)HANOVER 10977.00 (117) 871.00 ( 75) 8.60 1 87) 663.11 ( 76) 210.47 (117) )
( 69)HANSON 9217.00 (127) 2069.00 ( 28) 28.94 ( 11) 1872.29 1 26) 176.73 (127)
I 70)HARVARD 9272.00 (126) 778.03 ( 82) 9.15 1 79) 596.00 ( 82) 177.78 (126)
( 71)HAVERHILL 45840.00 ( 21) -280.00 (172) -o.63'(163) -195.30 (173) 878.96 ( 21)
I 72)IINGHAM 19695.00 ( 69) 850.00 ( 77) 4.51 (124) 623.42 ( 79) 377.64 1 69)
t 73)HOLBROOK 11691.00 (113) -84.00 (163) -0.71 (165) -58.53 (163) 224.16 (113)
( 74)HOLDEN 13448.00 (100) 884.00 1 71) 7.03 (101) 664.03 1 75) 257.85 (100)
( 75)HOLLISTON 13380.00 (103) . 1311.00 ( 46) 10.86 ( 70) 1019.99 ( 49) 256.55 (103)
I 76)HOPEDALE 4031.00 (182) -261.00 (171) -6.08 (196) -172.02 (169) 77.29 (182)
( 77)HOPKINTON 6307.00 (150) 326.30 (127) 5.45 (114) 241.25 (127) 120.93 (150)
I 78)IU30ARDSTON 1622.03 (204) 185.OC (143) 12.87 ( 58) 146.54 (141) 31.10 (204)
( 79)HUOSON 17012.00 ( 79) 428.00 1 67) 5.76 (110) 688.83 ( 70) 326.19 1 79)
( 80)HULL 10492.00 (121) 531.03 (106) 5.33 (115) 392.51 (116) 261.17 (121)
( 81)IPSWICH 11677.00 (114) 927.v,0 ( 68) 8.62 1 86) 706.66 ( 69) 223.90 (114) H
( 82)KINGSTON 6997.00 (140) 998.00 1 61) 16.63 1 41) 816.90 ( 60) 134.16 (140)( 83)LAKEVILLE 5330.03 (163) 954.00 ( 65) 21.80 1 25) 815.46 ( 61) 102.20 (163)
( 84)LANCASTER 5781.03 (156) -314.00 (174) -5.15 (194) -209.j1 (174) 110.84 (156)
CHART 21: 1980 POP.CHANGE AND POP.SIZE DATA, ALPHABETIC
PQP70 E POP75 = 1970,1975 POPULATION FOR EACH TOWN
DLTPOP5 s NUMERIC CHANGE IN POPULATIO, 1970 - 1975
PCTDLTPOPS = PERCENT CHANGE IN POPULATION, 1970 - 1975
ALLOPCT8O = 198) GROWTH ALLOCATION GUIDELINE, BASED ON EACH TOWN'S RECENT GROWTH (iISTORY (PERCENTAGE)
AVALLOPCT80 = 1980 GROWTH ALLOCATION GUIDELINE, BASED ON AREA-WI-DE RECENT GROWTH HISTORY (PERCENTAGE)
ME RN 1AHE aQ1 Ai DI1E - ANK PLIOLIP.2 .....aN ALLQIEQL--- AN AYALLECIB!AN )
I 85)LAWRENCE 65649,00 1 13) -1266.00 (184) -1.89 (175) -871.65 (184) 1258.79 ( 13)
I 86)LEICESTER 9043.00 (129) -97.00 (164) -1.06 (1170) -67.35 (164) 173.39 (1291 )( 87)LEOMINSTER 36030.00 ( 32) 3091.00 1 16) 9.38 ( 78). 2372.80 ( 18) 690.85 1 32)
( 88)LEXINGTON 32275.00 ( 37) 389.00 (117) 1.21 1145) 276.32 (119) 618.85 ( 37)( 89)LINCOLN 7336.03 (138) -231.00 (168) -3.05 (181) -157.16 (168) 140.66 (138)
I 90)LITTLETON 6744.00 (143) 364.00 (120) 5.70 (111) 270.02 (121) 129.31 1143)
I 91)LOWELL 92585.00 1 7) -1654.00 (190) -1.75 (174) -1143.39 (190) 1775.27 1 7)
I 92)LUNENBURG 8158.00 (133) 739.00 ( 84) 9.96 I 75) 570.28 ( 85) 156.42 (133)
I 93)LYNN 84269.00 ( 10) -6025.00 (202) -6.67 1191) -3946.15 (202) 1615.82 ( 10)
I 94)LYNNF (EL) 11787.00 (112) 961.,0 ( 64) 8.87 4 83) 734.28 ( 66) 226.)1 (112)
95)MALDEN 54317.00 ( 17) -1810.fj0 (192) -3.22 (1-83) -1229.28 (192) 1u41.50 ( 17)
I 96)MANCHESTER 5587.00 (158) 436.00 (114) 8.46 1 90) 331.88 (115) 107.12 (158)( 97)MANSFIELD 12348.00 (107) 2409.00 ( 25) 24.23 I 22) 2100.38 ( 22) 236.76 (107)
I 98)MARBLEHEAD 21649.30 ( 62) 354.00 (122) 1.66 (142) 252.56 (125) 415.11 1 62) 4
( 99)MARION 3701.00 (187) 235.00 (136) 6.78 (104) 176.10 (135) 70.96 (187)
(100)MARLBORO 31962.00 ( 38) 4026.00 ( 8) 14.41 1 50) 3232.60 ( 9) 612.d5 ( 38)
(101)MARSHFIELD 20161.00 1 66) 4938.00 ( 41 32.43 ( 8) 4589.56 1 5) 386.57 ( 66)
(162)MATTAPOISETT 5377.00 (162) 877.00 1 74) 19.48 ( 31) 735.42 1 65) 103.10 (162)
1103)MAYNARD 9882.00 (123) 172.00 1146) 1.77 (141) 122.84 (14.6) 189.48 (123)
. 104)MEDFIELD 10126.00 (122) 305.00 (130) 3.10 (131) 220.69 (131) 194.16 (122)
(105)MEDFORD 62507.00 ( 14) -1890.00 (193) -2.93 (180) -1287.45 (193) 1198.54 1 14)
(106)MEDWAY 8820.00 (131) 882.00 ( 73) 11.11 ( 69) 681.75 ( 71) 169.11 (131)(107)MELROSE 32426.10 ( 36) -754.00 (181) -2.27 (178) -517.12 (181) 621.75 1 36)
(108)MENDON 2739.03 (193) 215.00 (138) 8.51 ( 89) 163.73 (138) 52.51 (193)
(109)MERRIMAC 4288.00 (177) 43.00 (156) 1.01.(150) 30.48 (156) 02.22 (1177)
(1l3)METHUEN 371440, ( 29) 1688.00 1 36) 4.76 (121) 1241.12 1 38) 712.22 1 29)
(111)MIDDLEBORO 14636.00 I 90) 999.00 ( 60) 7.34 1 98) 752.56 ( 63) 280.06 I 90)
(112)MIDDLETON 4161.00 (178) 117.30 1150) 2.89 (132) 84.48 (150) 79.78 (178)
i, (113)MILFORD 24109.30 ( 57) 4757.00 1 6) 24.58 1 20) 4159.05 ( 6) 462.27 ( 57)
(114)MILLBURY 12211.00 (108) 224.03 (137) 1.86 (140) 160.13 (139) . 234.14 (108)
(115)MILLIS 6309.00 (149) 514.00 (101) 8.86 1 84) 392.71 (109i 120.97 (149)
(116)MILLVILLE 1758.00 (202) -6.)0 (159) -0.34 (160) -4.19 (159) 33.70 (202)
1117)MILTON 27345.00 1 47) 155.3U (149) 0.5.7 (1541 109.39 (149) 524.32 ( 47)
(118) .4.ANDOVER 17751.00 1 77) 1467.00 1 40) 9.00 ( 81) 1122.27 ( 44) 340.36 ( 77)
L (119)N.ATTLEBORO 19885.CO ( 68) 1220.00 ( 48) 6.53 (105) 912.14 ( 53) 381.28 ( 68)
(120)N.READING 11972.00 (110) 708..0 ( 87) 6.28 (106) 528.09 ( 88) Z29.55 (110)
(121)NAHA'IT 4096.00 (181) -23.00 (161) -0.55 (162) -16.05 (161) 78.53 (181)
(122)NATICK 30545.00 ( 40) -512.00 (180) -1.64 (113) -353.39 (180) 585.68 ( 40)
(123)NEEDHAM 29991.40 ( 41) 243.00 (134) 0.81 (153) 171.92 (136) 575.t6 ( A1)
(124)NEW REDFORD 97583.00 1 3) -4194.00 (199) -4.12 (187) -2822.02 (199) 1871.11 t 3)(125)NEWBURY 4152.03 (179) 348.00 ('123) 9.14 ( 80) 266.56 (123) 79.61 (179)
(126)NEWBURYPORT 16687.00 ( 80) 780.00 ( 81) 4.90 (118) 574.23 1 84) 319.96 ( 80)
CHART 21: 1986 POP.CHANGE 'AND POP.SIZF DATA, ALPHABETIC
POPTO E POP75 = 1970,1975 POPULATION FOR EACH TOWN
DLTPOPS = NUMERIC CHANGE IN POPULATION, L970 - 1975
PCTDLTPOPS PERCENT CHANGE IN POPULATION, 1970 - 1975
ALLOPCT8O = 1980 GROWTH ALLOCATION GUIDELINE, BASED ON EACH TOWN'S RECENT GROWTH HISTORY (PERCENTAGE)


































































































































































































































































































































































































































CHART 21: 198) POP.CHANGE AND POP.S1IZ DATA, ALPHABETIC
POP70 C POP75 - 1970,1975 PO'PULATION FOR EACH TOWN
DLTPOPS = NUMERIC CHANGE IN POPULATION, 1970 - 1975
PCTOLTPOP5 = PERCENT CHANGE IN POPULATION, 1970- 1975
ALLOPCT80 = 198.3 GROWTH ALLOCATION GUIDELINEi BASED ON EACH TOWN'S RECENT GROWTH HISTORY (PERCENTAGE)















































































































































































































































































































































































CHART 22: 1980 POP.CHANGE AND POP.SIZE DATA E DERIVFD DATA
POP70 E POP75 = 1970,1975 POPULATION FOR EACH TOWN
DLTPOP5 = NUMERIC CHANGE IN POPULATION. 1970 - 1975
PCTDLTPOP5 = PERCENT CHANGE IN POPULATION, 1970 - 1975
C ALLOPCT80 1 980 GROWTH ALLOCATION GUIDELINE, BASED ON EACH TOWN'S RECENT GROWTH HISTORY (PERCENTAGE)















































































































































































































































































































































































































CHART 22: 1980 POP.CHANGE AND POP.SIZE DATA C DERIVED DATA
POP70 C POP75 = 1970,1975 POPULATION FOR EACH TOWN
DLTPOP5 NUMERIC CHANGE IN POPULATION, 1970 - 1975
PCTOLTPOP5 = PERCENT CHANGE IN POPULATION, 1970 - 1975
ALLOPCT80 = 1980 GROWTH ALLOCATION GUIDELINE, BASED ON EACH TOWN'S RECENT GROWTH HISTORY (PERCENTAGE)



























































































































































































































































































































































































































































































































CHART 22: 1983 POP.CHANGE AND POP.SIZE DATA & DERIVED DATA
POP7O C POP75 = 1970.1975 POPULATION FOR EACH TOWN
OLTPOP5 = NUMERIC CHANGE IN POPULATION, 1970 - 1975
PCTDLTPOP5 = PERCENT CHANCE IN POPULATION, 1970 - 1975
ALLOPCTRO = 1980 GROWTH ALLOCATION GUIDELINE, BASED ON EACH TOWN'S RECENT GRCWTH HISTORY (PERCENTAGE)
AVALLOPCTO -= 1980 GROWTH ALLOCATION GUIDELINE, BASED M AREA-WIDE RECENT GROWTH HISTORY (PERCENTAGE)
gaAu. 1SA1IE -DLIEPM----_ ECLIEi-aAUK EE-------RANE EE15------at L ALLECI-aK
I 85)STOW 739.00 18.54 1 33) 3984.00 (1791 4723.00 (172) 90.56 (1721 
614.82 ( 80)
I 86)TYNGSBORO 723.00 17.19 ( 38) 4204.00 (174) 4927.CO (1691 94.47 (1691 594.65 ( 83)
( 87)N.READING 708.00 6.28 (106) 11264.00 (108) 11972.00 (110) 229.55 1110) 528.09 1 88)
I 88)GEORGETOWN 700.00 13.23 1 56) 5290.00 (156) 5990.00 (153) 114.85 (153) 556.25 1 86)j 89)5EEKONK 699.00 6.28 (107) 11116.00 (110) 11815. %0 (111) 226.54 (111) 521.39 1 90)
( 90)FOXRORO 672.00 4.72 (122). 14218.00 1 84) 14890.00-1 88) 285.50 ( 88) 493.89 ( 95)
1 91)ROCKPORT 670.00 11.88 ( 62) 5636.00 (153) 6306.00 (151) 120.91 1151) 526.09 t 89)
t 1 92)COHASSET 660.00 9.49 ( 77) 6954.00 (138) 7614.CG (136) 145.99 (136) 50-7.14 
( 93)
I 93)SOUTHBORO 659.00 11.38 1 67) 5789.00 (152) 6448.CO (147) 123.63 (1471 515.12 ( 92)
( 94)BOXFORD 641.00 15.89 1 46) 4032..00 (178) 4673.00 (173) 89.60 (173) 521.36 ( 91)
f, 95)TOPSFIELD 607.00 11.61 1 65) 5225.00 (157) 5832.00 (155) 111.82 (155) 475.47 ( 97)
1 96)SUTTON 663.00 13.13 (. 57) 4590.00 (164) 5193.00 (167)- 99.57 (167) 478.77 ( 96)
I 97)STONFHAM 597.00 2.88 (133) 20725.00 1 59) 21322.00 ( 63) 408.84 1 63) 431.03 (102)
( 98)SWAMPSCOTT 592.00 4.35 (125) 13578.CO ( 87) 14170.00 ( 91) 271.7U ( 91) 433.57 4101).
I 99)REVERE 581.00 1.34 (144) 43159.00 ( 24) 43740.00 ( 22) 838.69 ( 22) 413.23 (105)
(100WAKEFIELD 574.00 2.25 (136) 25402.00 1 50) 25976..00 1 51) 498.07 1 51) 411.93 (106)
(101)STERLING 570.00 13.42 ( 55) 4247-.00 (172) 4817.0 (171) 92.36 (171) 453.70 ( 99)
(102)ROCKLAND 564.00 3.59 (130). 15675.00 1 80) 16239.C0 ( 83) 311.37 ( 83) 410.05 (108)
(103)W.BRIDGEWATR 551.00 7.70 1 95) 7152.00 (136) 7703.00 (135) 147.70 (135) 416.47 (104)
C (104)OLTON 549.00 28.81 ( 12) 1905.00 (198) 2454.00 (195) 47.05 (195) 496.31 ( 94)
(105)DIGHTON 546.00 - 11.69 1 64) 4667.60 (162) 5213.00 (166) 99.95 (166) 428.00 (103)
(106)HULL 531.00 5.33 (115) 9961.00 (116) 10492.00 (121) 201.17 (121) 392.51 (110)
(107)MILLIS 514.00 8.86 ( 04) 5795.00 (151) 6309.00 (149) 120.97 (149) 392.71 (109)
(108)8OYLSTGN 496.00 17.88 ( 37) 2774.00 (190) 3270.00 (190) 62.70 (19u) 410.32. (157)
(101)WHITMAN 493,00 3,77 (129) 13059,00 92) 13552.00 ( 97) 259,5 ( 97) 359.04 (113)
(llot011 STE 492.06 2779 ( 141 1170.00 *11 12 100I 4307 (200 441&2 (100)
11')PLYMPTON 475.00 38.80 1 6) 1224.00 (205) 1690.)t (203) 32.57 (2011 4621, 1 98)
(112)W.NEWBURY 446.00 19.78 1 30) 2254.00 (195.) 2710.00 (194) 51.77 (194) 374.93 (111)
(113)ASHBURNHAM 441.00 . 1?.65 ( 59) 3484.00 (184) 3925.00 (183) 75.26 (183) 348.66 (114)
(114)MANCHESTER 436.00 8.46 ( 90) 5151.00 (158) 5587.00 (158) 107.12 (158) 331.88 (115)
(115)PRINCETON 416.00 24.74 1 18) 1681.00 (201) 2097.00 (201) 40.2) (201) 364.19 (112)
(116)ROWLEY 415.00 13.65 1 54) 3040.00 (188) 3455.00 (189) 66.24 1(189) 331.00 (116)
(117)LEXINGTON 389.00 1.21 (145) 31886.00 ( 35) 32275.00 ( 371 618.85 1 371 276.32 (119) id
(118)3ROTON 381.00 7.45 1 96) 5109.30 (159) 5490.J% (159) 135.26 (159) 287.32 (1)
(119)HAMILTON 370.20 5.80 (109) 6373.00 (144) 6743.00 (144) 129.29 (144) 274.73 (120) 0M
(120)LITTLETON 364.00 . 5.70 (1111 6380.00 (143) 6744.00 (143) 129.31 (143) 270.02 (121) M
(121)DCVER 356.03 7.86 ( 92) 4529.00 (165) 4885.G (170) 93.66 (17) 269.47 (122)
1122)MARBLEHEAD 354.00 1.66 (142) 21295.00 ( 58) 21649.00 1 62) 415.11 1 62) 252.56 (125) H
(123)AEWBORY 348.00 9.14 ( 80) 3804.60 1101) 4152.00 (179) 79.61 (179) 266.56 (123) H
(124)AUBURN 336.03 2.18 (137) 15347.00 ( 81) 15683.00 ( 85) 300.71 1 85) 241.96 (128)
(125)UPTON 333.0) 9.55 ( 76) 3484.00 (185) 3817.00 (IR5) 73.18 (185) 256.03 (124)
(126)WESTMINSTER 332.00 .7.76 ( 93) 4273.00 (170) 4605.03 (175) 88.29 (175) 251.09 (126)
CHART 22: 1983 POP.CHANGE AND POP.SIZE DATA C DERIVED DATA
POP70 C POP75 = 1970,1975 POPULATION FOR EACH TOWN
DLTPGP5 = NUMERIC CHANGE IN POPULATIO'4, 1970 - .1975
PCTDLTPOPS = PERCENT CHANGE IN POPULATION, 1970 - 1075
ALLOPCT80 1980 GROWTH ALLOCATION GUIDELINE, BASED ON EACH TOWN'S RECENT GROWTH HISTORY (PERCENTAGE)
AVALLOPCT80 = 1980 GROWTH ALLOCATION GUIDELINE, BASED ON AREA-WIDE RECENT GROWTH HISTORY (PERCENTAGE)
( RANK AdE -LIE--E5-------I-LIEDS-ANKI EGEla ANK EE-----8AtK AVALLDI.-at6 ALL0IIO --- BANK 3
(127)HOPKINTON 326.00 5.45 (114) 5981.00 (148) 6307.00 (150) 120.93 (150) 241.25 (127)
(128)0UNSTABLE 319.00 24.69 ( 19) 1292.00 (204) 1611.00 (205) 30.89 (205) 279.14 (118) .
(129)GLOUCESTER 314.00 1.12 (149) 27941.00 1 44) 28255.00 1 43) 541*77 1 43) 222.83 (130)
(130)MEDFIELD 305.00 3.10 (131) 9821.00 1118) 10126.00 (122) 194.16 (122) 220.69 (131)
( (131)CARL ISLE 3C2.00 10.51 ( 71) 2871.00 (189) 3173.00 (191) 60.84 (191) 234.23 (129)
(132)WINCHESTER 269.00 1.20 (146) 22269.00 ( 56) 22538.30 ( 59) 432.15 1 59) 191.06 (132)
(133)TEMPLETON 247.00 4.21 (126) 5863.00 (150) 6110.0 (152) 117.15 (152) 180.64 (134)
1 134)EEDHAM 243.00 0.81 (153) 29748.00 ( 41) 29991.00 ( 41) 575.06 1 41) 171.92 (136)
(135)8ERKLEY 240.0 11.84 ( 63) 2027.00 (197) 2267.0O (199) 43.46 (109) 188.371 (133)
(136)MARION 235.00 6.78 (104) 3466.00 (186) 3701.00 (187) 70.96 (187) 176.10 (135)
(137)MILLBURY 224.00 1.86, (140) 11987.00 (101) 12211.00 (108) 234.14 (1U8) 160.13- (139)
(138)MENDON 215.00 8.51 1 89) 2524.00 (192) 2739.uO (193) 52.51 (193) 163.73 (138)
(139)BERLI4 213.02 13.14 1 14) 2099.00 (196) 2312.00 (198) 44.33 (198) 164.65 (137)
4 (140)ESSEX 207.00 7.75 1 94) 2670.00 (191) 2877.00 (1921 55.16 (192) 156.53 (140)
(141)NORTHBRIDGE 195.00 1.65- (143) 11795.0) (103) 11990.00 (109) 229.9J I109) 139.11 (142)
(142)FAIRHAVEN 195.00 1.19 (147) 16332.00'1 75) 16527.00 1 81) 316.89 1 81) 138.48 (143)
t (143)HURRARDSTON 185.00 12.87 1 58) 1437.00 (203) 1622.00 (204) 31.10 (264) 146.54 (141)
(144)UXBRIDGE 176.00 2.13 (138) 8253.00 (128) 8429.00 (132) 161.62 (132) 126.14 (144)
(145)ASHLAND 175.00 1.97 (139) 8882.00 (124) 9057.33 (128) 173.66 (128) 125.23 (145)
(146)MAYNARD 172.00 1.77 (141) 9710.00 (120) 9882.00 (123) 189.48 (123) 122.84 (146)
(147)4fORWOOD 170.00 0.55 (155) 30815.00 1 39) 30985.00 1 39) 594.12 1 39) 119.96 (147)
(148)WINCHENDON 166.00 .2.50 (135) 6635.00 (140) 6801.03 (142) 133.4) (142) 119.41 (148)( (149)MILTON 155.00 0.57 (154) 27190.00 ( 46) 27345.00 1 47) 524.32 1 47) 109.39 (149)
(150)MIDDLETON 117.00 2.89 (132) 4044.00 (1177) 4161.00 (178) 79.78 (178) 84.48 (150)
(151)PAXTON 106.00 2.84 (134) 3731.00 (182) 3837.00 (184) 73.57 (184) 76.50 (152)( (152)AS118Y 105.0 4.61 (123) 2274.00 (194) 2379.00 (197) 45.61 (197) 77.09 (151)
(153)W.BOYLSTON 72.00 1.13 (148) 6369.00 (145) 6441.00 (148) 123.50 .1148) 51.10 (153)
(154)WRENTiHAM 7C.00 0.95 (152) 7315.00 (135) 7385.00 (137) 141.60 (137) 49.59 (154)
( (155)CLINTO'4 57.00 0.42 (156) 13383.00 1 91) 13440.00 (101) 257.70 (101) 40.17 (155)
(156)MERRIMAC 43.00 1.01 (150) 4245.00 (173) 4288.00 (177) 82.22 (177) 30.48 (156)
(157)SAUGUS 26.00 0.1n (157) 25110.00 ( 51) 25136.00 ( 54) 481.97 ( 54) 18.26 (157)
( (158)GROVELAND -3.00 -0.05 (158) 5382.(0 (154) 5379.00 (161) 103.13 (161) -2.10 (158)
(159)MILLVILLE -6.00 -0.34 (160) 1764.00 1200) 1758.00 (202) 33.7U (202) -4.19 (159)
(160)BEOFORD -21.00 -0.15 (159) 13513.00 1 88) 13492.CO ( 99) 258.7.0 ( 99) -14.71 (160)
(161)NAHANT -23.*0 -:.55 (162) 4119.00 -(176) 4096.00 (181) 78.53 (181) -16.05 (161)
(162)BLACKSTONE -52.00 -0.79 (167) 6566.00 (141) 6514.00 (146) 124.90 (146) -36.20 (162)
(163)HOLBROOK -84.00 -0.71 (165) 11775.00 (14) 11691.60 (113) 224.16 (113) -58.53 (163)
(164)LEICESTER -97.00 -1.06 (173) 9140.30 (123) 9043.00 (129) 173.39 (129) -67.35 (164) H
(165)AVON -136.00 -2.56 (179) 5295.00 (155) 5159.00 (168) 98.92 (16b) -92.99 (165) H
(166)BEVERLY -155.00 -0.40 (161) 38348.00 ( 28) 38193.00 1 28) 732.33 1 28) -108.33 (166)
(167)DEDHAM -184.33 -0.68 (164) 26938.00 ( 48) 26754.03 I 49) 512.99 1 49) -128.24 (167)
(168)LINCOLN -231.00 -3.05 (181) 7567.00 (133) 7336.00 (138) 140.66 (138) -157.16 (168)
CHART 22: 1983 POP.CHANGE AND PUP.SIZE DATA & DERIVED DATA
POP70 & POP75 = 1970,1975 POPULATION FOR EACH TOWN
DLTPOPS = NUMERIC CHANGE IN POPULATION, 1970 - 1975
PCTDLTPOP5 PERCENT CHANSE IN POPULATION, 1970 - 1975
ALLOPCT80 = 1980 GROWTH ALLOCATION GUTDELIl4E, BASED ON EACH TOWN'S RECENT GROWTH HISTORY (PERCENTAGE)
AVALLOPCT8= 1980 GROWTH ALLOCATION SUIDELINE, BASED ON AREA-WIDE RECENT GRCWTH HISTORY (PERCENTAGE)
( absIK UAE DLIE0QE----- CIDLIEQES--8AE WEl-------a ME 20251-------BANKI AYLLEISRU-afEl - ALLDE-IB---BAu
(169)WELLESLEY -250.00 -0.89 (168) 28051.00 ( 43) 27801.00 ( 45) 533.07 1 45) -173.88 (170)
(170)BELMONT -260.00 -0.91 (169) 28285.00 1 42) 28025.00 ( 44) 537.36 1 44) -180.78 (171)
1171)HOPEDALE -261.00 -6.08 (196) 4292.00 (168) 4031.60 (182) 77.29 (182) -172.02 (169)
(172)IIAVERHILL -280.00 -0.63 (163) 46120.00 ( 21) 45840.C ( 21) 878.96 ( 21) -195.30 (173)
(173)WAYLAND -282.00 -2.09 (176) 13461.00 ( 90) 13179.00 (105) 252.70 (105) -193.75 (172)
(174)LANCASTER -314.00 -5.15 (194) 6095.00 (146) 5781.00 (156) 110.84 (156) -209.01 (174)
(175WENHAM -333.00 -.8.65 (200) 3849.00 (180) 3516.00 (188) 67.41 (188) -213o47 (175)
(176)PEABODY -372.00 -0.77- (166) 48080.00 1 20) 47708.00 1 20) 914.78 ( 26) -259.04 (176)
(177)GARDNER -421.00 -2.13 (177) 19748.CO ( 61) 19327.00- ( 70) 370.58 1 7G) -209.15- (178)
(178)SIIRLEY -438.00 -8.92 (201) 4909.00 (161) 4471.CO (176) 5.72 (176) -279.95 (177)
(179)TAUNTON -494.00 -1.12 (171) 43756.00 ( 22) 43262.00 1 23) 829.53 ( 23) -342.77 (179)
(180)NATICK -512.00 -1.64 (173) 31057.(00 1 38) 30545.CO ( 40) 585.68 ( 4.) -353.39 (180)
(181)MELROSE -754.00 -2.27 (178) 33180.00 ( 32) 32426.00 ( 36) 621.75 ( 36) -517.12 (181)
(182)GRAFTON -877.00 -7.52 (198) 11659.00 (105) 10782.00 (119) 206.74 (119) -569.17 (182)
(183)DANVERS -1254.00 -4.79 (191) 26151.00 ( 49) 24897.00 1 56) 477.38 ( 56) -837.84 (183)
(184)LAWRENCE -1266.00 -1.89 (1175) 66915.00 ( 12) 65649.00 1 13) 1258.79 ( 13) -871.65 (184)
(185)NEWTON -1474.00 -1.61 (172) 91263.00 1 7) 89789.00 1 8) 1721.66 ( 8) -1017.73 (187)
(186)SALEM -1484.00 -3.65 (186) 4055.6.00 1 26) 39072.00 ( 26) 749.18 1 26) -10)3.35 (186)
(187)FITCHOURG -1562.00 -3.60 (185) 43343.00 f 23) 41781.o3 ( 24) 801.13 1 24) -1056.69 (188)
(188)AYER -1599.00 -19.20 (205) 8325.00 (127) 6726.00 (145) 128.96 (145) -906.62 (185)
(189)WOBURN -1631.00 -4.36 (189) 37406.00 ( 29) 35775.03 ( 33) 685.97 ( 33) -1094.71 (189)
(19C)LOWELL -1654.00 -1.75 (174) " 94239.00 t 6) 92585.u 1 7) .1775.27 1 7) -11.40.39 (190)
(191)ARLINGTON -18(13.00 -3.36 (184) 53524.60 1 19) 51721.00 1 19) 991.72 ( 19) -1222.73 (191)
(192)MALDEN -1810.00 -3.22 (183) 56127.00 ( 17) 54317.00 ( 17) 1041.50 ( 17) -1229.28 (192)
(193)MEDFORD -1890.00 -2.93 (180) 64397.60 1 13) 62507.03 1 14) 1198.54 1 14) -1287.45 (193)
(194)EVERETT -2532.00 -5.95 (195) 42485.00 I 25) 39953.00 1 25) 766.08 1 25) -1671.03 (194)
(195)WALTHAM -2636.00 -4.23 (188)- 61582.00 ( 15) 58976.00 1 15) 1130.83 ( 15) -1751.47 (195)
(196)CHELSEA -2957.00 -9.65 (204) 30625.03 1 40) 27668.C0 1 46) 533.52 ( 46) -1874.82 (196)
(197)FALL RIVER -2996.30 -3.09 (182) 96898.00 ( 5) 93902.00 ( 6) 1800.53 1 6) -2037.55 (197)
(198)WATERTOWN -3206.00 -8.15 (199) 39307.00 ( 27) 36101.00 ( 31) 692.22.( 31) -2066.43 (198)
(199)NEW BEDFORD -4194.00 -4.12 (187) 101777.00 1 3) 97583.00 1 3) 1871.11 ( 3) -2822.02 (199)
(200)CAMBRIDGE -4930.00 -4.91 (193) 100361.00 1 41 95431.00 ( 5) 1829.84 1 5) -3289.87 (200)
(201)BROOKLINE -5556.00 -9.46 (202) 58689.00 1 16) . 53133.00 ( 18) 1018.80 ( 18) -3530.02 (201)
(202)LYNN -6D25.'o') -6.67 (197) 90294.00 t 8) 84269.U0 1 10-) 1615.82 ( 1..) -3946.15 (202)
(203)WORCESTER -8530.00 -4.83 (192) 176572.00 ( 2) 168042.00 ( 2) 3222.13 1 2) -5697.09 (204)
(204)SOMERVILLE -8548.00 -9.62 (203) 88779.00 ( 10) . 80231.00 ( 11) 1538.39 ( 11) -5421.31 (203)
(205)BOSTON -29854.30 -4.65 (190) 641C71.00 1 1) 611217.00 1 1) 11719.82 ( 1) -19975.62 (205)
r
0
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the growth rate-based guideline allocates more than 1000 new
residents (an arbitrary benchmark) to 49 towns, while the
population size-based guideline allocates more than 1000 to
only 18 towns.
Certain relatively large towns with high recent growth
rates would receive high growth allocations in either
guideline structure. Proinent among these are Brockton,
Framingham, Billerica, Marlboro, and Plymouth. In all these
cases, however, the AVAlLOPCT80 guideline values are
considerably lower than the ALLOPCT80 guideline values. These
towns appear to fill the role of high-growth circumfrential
satellites around an urtan core. Five may be found among a
list of ten preferred urban growth centers proposed by
Lawrence Susskind, of M.I.T. (68)
One can gain a visual image of the relative size and
range of the two guidelines and of the recent population
change, DLTPOP5, from Plot 25 and Plot 26 (page 122). The
upper graph plots the frequency distribution of the town's
ALLOPCT80, AVALLOPCTBOB, and DITPOP5 values within 50 equal
intervals. (AVALLOPCT80B is a slight variation of AVALLOPCT80
(68) Lawrence Susskind. "Guidelines for State Involvement in
the Development of New Communities in Massachusetts: Toward a
State Growth Policy." Papers on National Land Use Policy
Issues. United States Senate, Committee on Interior Affairs.
U.S. Government Printing Office. Washington, D.C., 1971.
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which will be presented below.) The modal value for both
guideline structures falls within the same value interval (259
+ 151). Twice the number of towns have guideline values in
this value interval under the AVALLOPCT80B guideline structure
as under the ALLOPCT80 guideline structure. One can observe
that ALLOPCT80 has a wider range of values than the
AVALLOPCT80B guideline structure.
The lower graph plots the ranked order of each guideline
value against the same value intervals. For the 90 highest
values of each guideline structure, the AVALLOPCT80B values
("+1") are the lowest of the three. They are dramatically lower
for the 30 highest values of each guideline. The ALLOPCT80
guideline values ("0") are higher than the AVALLOPCT80B
values, but slightly lower for correspondingly ranked values
of DLTPOP5 ("X") when it is positive, slightly higher than
DLTPOP5 when it is negative. Since all towns are projected to
increase their population by the historic statewide average
growth rate under the AVALLOPCT80 algorithm, there are no
negative values in this guideline structure.
It is important to remember that this graph plots and
compares the statistical distribution of each guideline
structure, but that the same value rank for each guideline
structure does not necessarily correspond to the same town.
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The critical weakness of the AVALLOPCT80 guideline, of course,
is that it allocates the most growth to towns with the lowest
recent growth, in fact, recent population loss. This strongly
violates the third Evaluation Criterion, requiring reasonable
and realistic guideline values. Boston, with the largest
recent population loss (-29,854) , being the largest city,
would have the largest AVALLOPCT80 growth guideline (11,719).
This represents a relative population increase from the recent
trend of over 41,000; clearly ridiculous. Worcester's
AVALLOPCT80 guideline assumes it could reverse a recent loss
trend of -8,530 to gain 3,222 in the next five years. The
cities of Cambridge, Lynn, Somerville, Lowell, Fall River, and
New Bedford are slated for similarly unrealistic, although
less extreme trend reversals under the AVALLOPCT80 guideline
structure. If these urban centers were able to grow again, or
at least, to stop the rigration from their jurisdictions, most
of the rest of the area's towns would benefit by having to
accommodate fewer new residents.
The growth rate-based guideline, ALLOPCT80, has its
problems as well. Since its values closely follow those of
DLTPOP5, they are quite realistic (assuming a -general linear
projection of recent trends), but they are consequently of
limited use in modifying the uncontrolled growth pattern.
There are, however, two useful growth pattern modifications
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inherent in the AILOPCT80 guideline structure: 1) the
projected growth rates would be slightly less for towns with
recent growth, and slightly less negative for towns with
recent losses; and 2) snall towns with little recent growth
would be protected from further sprawl of exurban development.
Map 54, AVALLOPCT80 (page 126), and Map 55, ALLOPCT80
(page 127), give further clarity to the advantages and
disadvantages of each guideline structure. In Map 54 one sees
a growth distribution pattern that utilizes existing city
centers and built infrastructure. It is compact, but
unrealistic. The guideline pattern in Map 55 exactly follows
the distribution pattern we have previously identified as
exurban sprawl (Cf. Map 5, page 102). It is relatively
ineffective, but realistic. The obvious solution to this
dilemma is to combine the two guideline structures to get the
most advantages from each.
MODIFYING BOSTON'S AVALLOPCI80 GUIDELINE
Because the recent population changes and the guideline
values for Boston are so much larger than those of any other
city or town, the early evaluation of possible combinations of
guidelines became centered on the reasonableness of the Boston
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assign Boston's ALLOPCT80 value to its AVALLOPCT80 guideline,
so that any combination of the two guideline structures would
not affect suggested growth guideline. With this change, the
AVALLOPCT80 guideline is renamed AVALLOPCT80E (as we have
observed in Plot 26 (page 122)).
Boston's growth allocation of -19,975 does not mean, of
course, that the city must encourage the migration of nearly
20,000 people from its borders. On the contrary, the City
should do what it can to encourage 10,000 more people to
remain in Boston than those who did in the 1970 to 1975
interval. By projecting a population decline in Boston of
"only" 19,975, the State would be optimistically
under-estimating the migration component of the growth burden
that suburban towns will have to accommodate.
Chart 200 (page 129) independently rank orders the
values of each guideline structure, and the values of DLTPOP5,
so that one can corpare the differences of composition and
value. The towns' AVALLOPCT80B guidelines have the same rank
order as their AVALLOPCT80 guidelines, with the exception of
Boston, but the corresponding value for each town's
AVALLOPCT80B guideline is higher. A similar problem for the
other urban centers which experienced a recent population
decrease and have a projected AVALLOPCT80B population
CHART 200: COMPARISON OF 1980 GUIDELINES BASED ON EITHER INDIVIDUAL OR AVERASE GROWTH HISTGRY
ALLOPCT80 m GUIDELINE BASED ON EACH TOWN'S RECENT GROWTII hISTORY
AVALLOPCT80-= GUIDEL INE BASED ON AREA-WIDE AVERAGE RECENT GROWTH (BY PERCENT)
AVALLOPCT803 = AVALLOPCTRO GUIDELINE ASSUMING A VALUE FOR BOSTON, AND ADJUSTING THE OTHERS' PROPORTIONATELY
DLTPOPS = ACTUAL POPULATION CHANGE, 1975 - 1980
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B. Generation and Observation
guideline increase remains. The range of their values is
relatively narrow, however, thus allowing the careful
weighting of constituent guidelines to produce a reasonable
and rational BASELINE combination.
In Plot 28 (page 134), another value by rank order
statistical distribution, one will observe the "+"s
representing the AVALLOPCT80B ranked values to be slightly
higher than the "O"s representing AVALLOPCT80, but still well
below the magnitude of the ALLOPCT80 guideline values ("X"s).
The 15 highest ranked values of AVALLOPCT80 and AVALLOPCT80B
show the greatest difference. Map 56 (page 135),
AVALLOPCT80B, is nearly identical to Map 54, AVALLOPCT80 (page
126), of course, except it more clearly demonstrates a growth
distribution pattern that favors development around the
inner-suburban circumfrence of Route 128, while the ALLOPCT80
guideline (Map 55, page 127), encourages development around
the outer-suburban, Route 495 circumfrence, and beyond.
C. Synthesis and Evaluation
COMBINING THE TWO GUIDELINE STRUCTURES
The ideal BASELINE growth guideline, being a synthesis
of the population-size based and growth-rate based guidelines,
PLOT - 27 : FREQUENCY OISTRUTION IF ALLOPCTSO
( * 0e* EXCLUDING 2 MINIPUM AND 2 MAXIMUM VALUES
*0 SCALE ADJUSTED TO ALLOPCTO
AMALLOECI.IDA AIeLOE. ALL22CLS0.. .
-
COMPARED WITH AVALLOPCTEO AND AVALLOPCT806R OVER 50 INTERVALS
-- - FREQIJENCY OF ALLOPCT3O
---- 0 * FREQUENCY OF AVALLOPCT8O
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COMPARED WITH AVALLOPCTS0 AND AVALLOPCT8OS OVER
X RANK CR0EED VALUE OF ALLOPCT&0
0 * RANK CRODED VALUE OF AVALLOPCTeO
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should have a narrow range of values, considerably lower than
each town's recent growth. It would not simply replicate the
recent growth distribution pattern, nor would it presume
unreasonable divergence from it. Needless to say, numerous
algorithms and combinations have been tested on the model.
The fourth Evaluation Criterion, that the method be rational
and understandable, becomes very important at this stage.
Several more imaginative combinatorial processes were
abandoned in favor of the simpler one of mixing the two
components in various proportions.
Figure 3 (page 137) diagrams the BASELINE derivation
procedure. The 1970 and 1975 population size for each town
(POP70, POP75) were used to calculate each town's numeric
change (DLTPOP5) and percentage change (growth rate,
PCTDLTPOP5), over the five year interval. Each town's 1975
population was then projected to change by the same percentage
for the following five-year interval (ALLOPCT80). The towns'
guidelines were then proportionately adjusted to sum to the
predicted area-wide population change, TOTDLTPOP80 (91,393).
Paralleling this procedure, the area-wide total
population figures for 1970 and 1975 (TOTPOP70, TOTPOP75) were
used to calculate the area-wide average growth rate for the





Figure 3: DERIVATION LOGIC FOR
POPULATION-BASED GUIDELINE
0
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population was then projected to increase by this percentage.
The resultant guidelines (AVAILOPCT80) were then
proportionately adjusted to sum to the 1980 predicted total
population change. Finally, Boston's guideline value was
reset to -19,975, yielding the AVALLOPCT80B guideline
structure. The two guidelines are now ready to be be combined
in three representative proportions, 30%:70%, 50%:50%, and
70%:30%. (69)
EVALUATING THE COMBINATION GUIDELINE STRUCTURES
The present model illustrates the simulation and
comparison of three possible combinations of the
population-based guideline structures. These combinations are
identified by temporary variables named TEMP180 (representing
(69) An alternative method of combining guidelines was
investigated in an earlier iteration, named the "minimum," or
"TILT" technique. The "combination" guideline value for each
town was actually the inimum of Either its AVALLOPCT80 or its
ALLOPCT80 guideline. The resultant sum of all town's TILT
guidelines was less than the predicted area-wide total
population change. The towns' guidelines were then adjusted by
the translation method, the same additional increment being
added to each guideline. While this method produced lower
values for high growth towns, it also produced guidelines in
low growth towns that exceeded their DLTPOP5 benchmark level.
This method, which incidently used the ALLOPCT80 guideline and
the weight-based growth index, AVALLOWT80F, was abandoned
because it poorly satisfied the fourth Evaluation Ctiterion:
it was not a rational and understandable process. Chart 131
(page 326) compares the TILT guideline, appearing as TEMP180,
with the 50:50 combination, TEMP280, and the 70:30
combination, TEMP380.
page 138
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30% AVALLOPCT80B + 70% ALLOPCT80), TEMP280 (representing 50%
AVALLOPCT80B + 50% ALLOPCT80), and TEMP380 (representing 70%
AVALLOPCT80B + 30% ALIOPCT80). Chart 201 (page 140)
independently lists each TEMP guideline structure in
descending order, along with a list of DLTPOP5. As expected,
TEMP guideline structures with a larger percentage of
AVALLOPCT80B have correspondingly lower values, and all the
guidelines have lower positive values than correspondingly
ranked DLTPOP5 values. These observations refer to the general
statistical distribution of the guideline values, some town's
set of TEMP guidelines do not conform with these general
observations, as we shall see.
Satisfaction of the first two Evaluation Criteria is
greater in TEMP guidelines that have lower maximum values.
Thus, using the accommodation of 1000 new residents as an
arbitrary benchmark, TEMP380 would be slightly preferable to
TEMP280 , since there are only 30 towns with guideline values
greater than 1000, compared with 33 in the latter guideline
structure. TEMP180 projects that 41 towns would accommodate
more than 1000 new residents, still less, however, than the 59
towns that actually did increase by more than 1000 in the last
five year interval (DLTPOP5).
CHART 201: COMPARISON OF 1980 GUIDELINES BASED ON COMINATION OF ALLCPCT80 AND AVALLCPCT80p
ALLOPCT80 = GUIDELINE BASED ON EACH TOWN'S RECENT GROWTH HISTORY
AVALLOPCT80 GUIDELINE BASED ON AREA-WIDE AVERAGE RECENT GROWTH (BY PERCENT)
AVALLOPCT80B = AVALLOPCT86 GUIDFLINE ASSUIMING A VALUE FOR BOSTON, AND ADJUSTING THE OTHERSO PROPORTIONATELY




(0.6999 * ALLOPCTOO ) (0.999 AVALLOPCT808) PROPORTIONED FOR TOTOLTPOP80
= (0.5000 * ALLOPCT80 ) + (0.5000 * AVALLOPCT808) PROPORTIONED FOR TOTDLTPGP80
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CHART 201: CO4PARISON OF 1980 GUIDELINES BASED 0 COMBINATION OF ALLOPCT80 AND AVALLOPCI8OB
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The tradeoff from lower maximum values is that a
guideline structure has lower minimum values, as well. This
presents possible conflict with the third Evaluation Criterion
since it presures that recent population losing towns will be
able to reverse that trend. Of 48 towns which actually lost
population in the last five year period, 33 would be presumed
to continue declining in the TEMP180 guideline structure, 19
towns continue losing numbers in the TEMP280 structure, and
only five decrease population in TEMP380. By the third
criterion, TEMP180 is preferable. This factor will be more
carefully studied below, since the amount of population
decrease is more important than the number of declining towns.
Plot 20 (page 146), Plot 22 (page 147), and Plot 24
(page 148) provide the visual imagery for comparison of the
statistical parameters of each TEMP guideline structure with
its constituent structures, AVALLOPCT80B and ALLOPCT80. The
positive values of the TEMP180 guideline structure (Plot 20)
generally fall between those of its components. TEMP280's
values (Plot 22) have a very similar frequency distribution
and ranked order distribution to those of AVALLOPCT80B. The
positive values for TEMP380 (Plot 24) appear to be less than
the corresponding values of AVALLOPCT80B. TEMP280 appears to
be most ideal in this test.
PL.OT 19 : FREQUENCY DISTRIBUTION OF ALLOPCTRO COMPARED WITH TEMPIO AND AVALLOPCTSO8 OVER 50 INTERVALS
*O EXCLUDING 2 MINIMUN AND 2 MAXIMU14 VALuES
*+0 SCALE ADJUSTED TO ALLOPCTRO **X - * FREQUENCY OF ALLOPCTRO
- FREQUENCY OF TEMPI8O
r) Aat0CLS0A 1O8O.80 i s n~rT.n - - A * FREQUENCY OF AVALLOPCTOS
- -- --- 5323.93 --+1
--- S -- > 5109.03 -- -a
--- >4 -4894.12 -
--- > -- > 4679.22
r.~ -) --- 3 4464.31 -
--- -- 4249.41 -
-- > - --- > 4034.50
0 ---- --- 33j9.60 -- )
-- 3604.69
-- 1389.79C -> -- > 3174.s: -:
-- -- > 2959.99
- > --- a> 2745.07 -C - - 2530.17
-- > -- > . 2315.26.
-- > --- > 2100.36 -- +C -- > --- > 1835.45 --
--- > -- > 1670.55 -
--- > > 1455.64 -
--- > > 1240.74
-> -- 1025.33 -
-> -- > 310.93 --0-..
-- > -- > 596.02 '- )
--- > -- > 381.12 - -. ,0 .
-- > - ' 166.21 - - . . -
-- > -48.69 -t.
- -- > -263.59 -- +
-> -- > -478.50 - -S - --- > -693.40 -+
--- > --- > -908.31 -- 6
-- > -- -1123.21 -
, ->3 -- >3 -13.12 -
-- > --- > -1553.02 -3
- -- > -1767.93
. -~> -> -19@2.33 -
-3 -- > -2197.74 -
- > --- -2412.64 --
-> -- > -262T.55 --
- > ---- > -2842.45
> -- > -3057.36 - p
E ---- >- --- > -3272.25 -
--.-- -> . -3487.17 -
--- > -- > -3702.07 -
. --- > -- > -3916.98 -
-- 3 -> -4131.0 -
-- -- 3 -4346.79 -
-3 -> -4561.69 -
- --- -4776.60 --
-) -~ -4191.50 -
, -- > .- -5206.41 --
- -> -3> -5421.31 -
. 0 5 10 15 20 25- 30 35 40. 45 50 55 60 65 70 75 so a5 90
- - 9 FREQUENCY COUNT ** -
PLOT 20 t RANK OOE DISTRIBUTIONS OF ALLOPCTIO COMPARED EITH TEMP180 AND AVALLOPCTS08 OVER 50 INTERVALS
- 0 EXCLUDING 2 MINIPUM AND 2 MAXIMUM VALUES ***
0*M SCALE 60JUSTED TO ALLOPCTR0 *** I * RANK CR003 VALUE OF A.LOPCTSO
0 RANK CROEDED VALUE OF TE18130
AvLt.pQCXJO Ugsg... . ALL-PCIEI-... + M. RANK CRORED VALUE OF AVA.LOPCTS08
> 5323.93 -- a
---> 5109.03
-- 3 3 4894.12 -
>-3 >3 4679.22 - I
' -> 4464.31 -- X -
--- - > 4249.41
- > 4034.50 -OX
> -- -3 3319.60 - -
- > 3604.69 -
> 33359.79 - 0-
3174. -- O-
> -> 21959.98 - O
-3 > -- > 2745.01 - x
S -r--> .-- 2530.17 -- + X
-3> -3 > 2315.26 -- +003X
-2100.36 -- o XX
>- -- 185.45 - 00 XX
-- > -> 1670.55 - 00XX
-> --- 1455.64 - ++ 00xx
CC - -- > 1240.74 - ++00xx
> 1025.83 - *+ 00xxx
> -- > 110.93 - ++++3000xxxxx-
- - 596.02 - A++333BBBaxxx
-3 -- > 331.12 -- +++++339gegagagaxxx
--- > 166.21 -- - ++8**4*3*3 gesoga++
- -- -48.69 - xxIGasGGS GG3 +4+++++I
> -> -263.55 - x3xxx000
- -- 3 -473.50 - 000
> -693.40 - x Go
- --- -90.31 - xx 00
> -1123.21 -- xx 0
* -- > -- > -1336.12 - xx00
-- > -1553.02 --
- . -- > -1767.93 --
>- -- > --192.33 
.a
> * -> -2197.74 - X00
->-- -2412.64 -
-3 ->3 -2627.55 -
> -2142.45 -
-C
- -- 3 > -3057.36 -
> - -3272.26 - C
-> >--3 -3487.17 -.
-* -3702.07 - - . x
-> -) ->3 -131.98
->-- -4131.39 -
-> -- > -4346.79 --
>-- >- -4561.69 -
>) -- > -4776.60
--- > -4991.53 --
-- > -5206.41
- - -5421.31 
- x
3 1 27 39 51 63 7 S7 q9 111 123 13 147 159 tl 13 195 205










































































COMPARED WITH TEMP280 AND AVALLOPCTROB OVER 50 INTERVALS
A = FREQUENCY OF ALLOPC TO
0 - FREQUENCY OF TEMP20
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- See FREQUENCY COUNT * -
PLOT 22 : RANK ORDED DISTRISUTION OF ALLOPCT3O COMPARED WITH TEPPZO.
*0* EXCLUDING 2.MINIMUM AND 2 MAXIMUM VALUES *0*
** SCALE AOJUSTED TO ALLOPCTO ** I * RANK CREDEO
S a RANK ORDE0E
( AXAL03CZ301 1520.... ALLOEIS.- 0 a RANK CROKED


















2315.26 -- + XX-
2100.36 -- + XX
1885.45 - 0 XX
1670.55 - 041+ XX
1455.64 - 330 XX
1240.74 -- +.0 XXX
1025.83 - +*00 XXXX
310.93 - .+400 XX3xxx
596.02 - eselsssX5XXXX
331.12 -- +essessessnessas3X
166.21 - +++++ 1ss 333s333000
-48.649 - -XXXX511nasse*esse++++
-263.59 - xxxXX OcO
-473.50 - XX 0
-691.40 - X 0
-908.31 -- X C
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-- *** Ra1KED ORDER *** .---
PLOT 21 2 FREOUENCY 015TRIRUTION OF LLCPCT9O
EXCLUDIN3 2 MINTMUM AND 2 MARIMUM VALUES ***






























































































PLOT 23 : FREQUENCY OtSTRIBUTICN OF ALLOPCTAO
**0 EXCLUDINC 2 MINIMUM ANO 2 MAXlMUM VALUES
00* SCALE ADJUSTED TO ALLOPCT80






























































































COMPARED WITH TEMP380 AND AVALLOPCT08 OVER
X * FREQUENCY OF ALLOPCTO0
----- - -- 0 FREQUENCY OF TEMP380
- . + FREQUENCY OF AVALLOPCT808
50 iNTERVALS
- l ,

















1240.74 - '- -
1025.93810.93 -
596.02 -- +---. .---.- 0.- -~
381. 12 --. ,.--- -- .-- +
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-- *** FREQUENCY COUNT *** -
L48
PLOT 24 2 RANK RE0 OISTRIOUTION OF ALLOPCTSO
* EXCLUDING 2 MINIPUN ANO 2 MAXIMUM VALUES **
0*0 SCALE AOJUSTEO'TO ALLOPCT80
MALLDCrIfsa I 80 .. £LOELSL..T .
COMPARED WITH TEPP380 AND AVALLOPCT608 OVER
* RANK CR0EDED VALUE OF ALLOPCT80
0 0 RANK OROEDED VALUE OF TEMP380
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C. Synthesis and Evaluation
More precise evaluation is possible through observation
of the three TEMP guideline values for individual towns. Chart
202 (page 150) is very useful as it lists each town's TEMP
guideline along with its AVALLOPCT80B and ALLOPCT80 guideline,
by rank ordering the towns according to DLTPOP5. Chart 203
(page 155), lists the same information by town in alphabetic
order, for easy reference. As the general statistical
parameters indicated, ost towns would receive smaller growth
allocations from a combination guideline that has a larger
percentage of the AVALLOPCT80B constituent. Thus, for the
first 140 towns, the TEMP280 values are lower than the TEMP180
values. There are eight exceptions to this, of which six
towns would have to accommodate more growth under a TEMP280
guideline than they did in their recent history. Those towns
are Quincy, Revere, Lexington, Marblehead, Gloucester, and
Needham.
Perhaps a more critical comparison than the TEMP
guideline's relative "benefits" would be an evaluation of
their relative "costs": how likely is it that a recently
declining town would fail to achieve its trend-reversing
growth guideline. Assuming that most growing towns would limit
their growth to their guideline levels, such failure would
result in a "shortfall" of housing accommodations. All 48
towns that lost population in the last five years are slated
CHART 202: CCMPARISON OF 1980 HISTORY-BASED AND COMBINATION CUIDELINES WITH ACTUAL POP. CHANGE
ALLOPCT80 = CUIDELINE BASED ON EACH TOWN'S RECENT GROWTH HISTORY
AVALLOPCTBO * GUIDELINE BASED ON AREA-WIDE AVERAGE RECENT GROWTH (BY PFRCFNT)
AVALLOPCT808 z AVALLOPCT80 GUIDELINE ASSUMING A VALUE FOR BOSTON, AND ADJUSTING THE OTHERS' PROPORTIONATELY




= (0.6999 * ALLOPCT80 ) + (0.2999 * AVALLOPCT808) PROPORTIONED FOR TOTDLTPOP8O
= (0.5060 * ALLOPCT80 + (0.5000 * AVALLOPCT80B) PROPURTIONED FOR TOTDLTPOP80
= (0.2994 * ALLOPCT80 + (0.6999 * AVALLOPCT808) PROPORTIONED FOR TOTOLTPOP80





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































CHART 202: COMPARISON OF- 1980 HISTORY-BASED AND COMfINATION GUInElINES WITH ACTUAL POP. CHANCE























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































CHAAT 203: COMPARISON OF 198) GUIDELINES, ALPHABETIC
ALLOPCT80 = GUIDELINE nASED ON EACH TOWN'S RECENT GROW'Th HISTORY
AVALLOPCTB0 = GUIDELINE BASED ON AREA-WIUE AVERAGE RECENT GROWTH (BY PERCENT)
AVALLOPCT80B = AVALLOPCT80 GUIDELINE ASSUMING A VALUE FOR.BOSTON, AND ADJUSTING THE OTHERS PROPORTIONATELY
DLTPOPS = ACTUAL POPULATION CHANGE. 1975 - 1980
= (0.6999 * ALLOPCT80
= (0.5000 * ALLOPCT80
- (0.2999 * ALLOPCT80
1 (0.2999 * AVALLOPCT800) PROPORTIONED FOR TOTOLTPOP80
+ (0.5000 * AVALLOPCT80B) PROPORTIONED FOR TOTOLTPOP80
















































































































































































































































































































































































CtHART 203: COMPARISON OF 1980 GUIDFLINES, ALPH.DETIC
BANE NAME ALLDEC1ID--- BauK ILME13D ----- aAE IMUK--RME IM3D--B3E AALEI~BN
I 37)CHELSEA -1874.82 (196) -1089.91 (197) -566.62 (200) -43.33 (201) 141.59 1 45)
( 38)CLINTON 40.17 (155) 136.18 (151) 200.19 1146) 264.20 1139) 360.21 (100)
I 39)C0HASSET 507.14 ( 93) 4.16.22 (-98) 355.60 1111) 294.98 (129) 204.05 (135)
1 40)CONCORD 679.30 1 72) 612.72 ( 68) 568.33 ( 69) 523.94 ( 80) 457.35 1 77)
I 41)DANVERS -837.84 (183) .-386.30 (186) -85.27 (192) 215.76 (150) 667.30 1 55)
1 42)DARTMOUTH 2527.76 ( 15) 1945.50 I 17) 1557.30 ( 17) 1169.10 ( 21) 586.79 1 60)
( 43)DEDHAM -128.24 (167) 125.35 (154) 294.42 (121) 463.48 1 93) 717.07 1 48)
I 44)DIGHTON .428.00 (103) 341.51 (111) 283.85 (126) 226.19 (148) 139.70 (165)
( 45)DOVFR 269.47 (122) 227.90 (132) 200.19 (147) 172.48 (164) 130.92 (169)
t 46)ORACUT 2216.74 ( 19) 1720.27 ( 21) 1389.26 1 23) 1058.26 1 30) 561.74 ( 64)
( 47)DUNSTABLE 279.14 (118) 208.34 (139) 161.15 (158) 113.95 (179) 43.16 (204)
I 48)DUXBURY 3137.22 ( 11) 2261.72 ( 11) 1698.02 1 12) 1134.32 ( 23) 288.76 (119)
I 49)E.SRIDGEWATR 1151.98 ( 42) 884.81 ( 46) 706.68 1 47) 528.56 ( 78) 261.37 (123)
S 50)EASTON 1593.56 ( 30) 1228.99 ( 31) 985.92 1 34) 742.85 1 46) 378.25 - 91)
I 51)ESSEX 156.53 (140) 132.70 (153) 116.81 (166) 100.93 (182) 77.10 (191)
1 52)EVERETT -1671.03 (194) -848.48 (196) -300.09 (196) 248.29 (143) 1010.85 ( 24)
( 53)FAIRHAVEN 138.48 (143) 229.82 (131) 290.72 (123) 351.62 (119) 442.96 1 80)
I 54)FALL RIVER -2037.55 (197) -671.23 (194) 239.66 (135) 1150.57 ( 22) 2516.88 1 5)
I 55)FITCHBURG -1056.69 (188) -403.73 (189) 31.58 (182) 466.90 t 92) 1119.86 ( 23)
- 56)FOX8ORO 493.89 I 95) 465.45 ( 89) 446.49 ( 90) 427.53 (101) 399.08 1 7)
( 57 FRAMINGHAM 3546.10 I 7) 3035.17 ( 7) 2694.51 1 41 2353.86 ( 4) 1842.83 (. 11)
I 58)FRANKLIN 751.30 1 64) 677.43 1 60) 628.18 ( 57) 578.93 ( 69) 505.04 ( 71)
( 59)FREETOWN 1070.06 ( 46) 792.91 1 51) 608.23 ( 59) 423.50 (132) 146.39 (159)
I 60)GARDNER -289.15 (178) -47.00 (176) 114.42 (167) 275.86 (133) 518.00 1 69)
I 6IiGEORGETOWN 556.25.( 86) 437.53 ( 94) 358.39 (110) 279.24 (130) 160.52 (152)
I 62)GLOUCESTER 222.83 (130) 383.18 (101) 490.07 ( 82) 596.97 ( 66) 751.31 ( 42)
63)GRAFTON -569.17 (182) -311.73. (185) -140.10 (195) 31.52 1197) 288.97 (118)
( 64)GROTON 287.32 (117) 245.26 (126) 217.22 (142) 189.19 (159) 147.13 (158)
I 65)GRGVELAND -2.10 (158) 41.77 (167) 71.02 (178) 100.27 1184) 144.14 (160)
I 66)HALIFAX 1045.23 ( 47) 769.18 1 54) 585.14 ( 62) 401.09 (105) 125.03 (173)
( 67)HAMILTON. 274.73 (120) 246.53 (125) 227.72 (138) 208.92 (151) 180.72 (143)
I. 63)HANOVER 663.11 ( 76) 552.44 1 77) 478.66 1 85) 404.88 (104) 294.20 (116)
( 69)HANSON 1872.29 1 26) 1384.74 ( 28) 1059.68 ( 32) 734.63 1 47) 247.04 1126)
70)HARVARD 596.00 ( 82) 491.75 1 84) 422.25 I 96) 352.75 (118) 248.49 (125)
( 71 )HAVERHILL -195.30 (173) 231.88 (129) 516.68 ( 75) 801.47 1 43) 1228.64 ( 20)
I 72)HINGHAM 623.42 ( 79)- 594.76 1 73) 575.66 1 64) 556.55 ( 72) 527.88 ( 68)
73)HOLBRQOK -58.53 (163) 53.03 1166) 127,40 1162) 201.78 (155) 313.34 (112)
1 74)HiOLDEN 664.03 ( 75) 572.95 1 75) 512.23 ( 76) 451.51 ( 95) 360.42 1 99)
I 75)HOLLISTON 1019.99 1 49) 821.59 1 47) 689.31 1 52) 557.03 ( 71) 358.61 (102)
( 76)HOPEDALE -172.02 (169) -88.00 (180) -31.99 (188) 24.02 (198) 108.04 (181)
I 77)HOPKINTON 241.25 (127) 219.59 (134) 205.14 (145) 190.70 (158) 169.04 (149)
I 78)HUBBARDSTON 146.54 (141) . 115.61 (155) 94.99 (172) 74.37 (190) 43.45 (203)
79)hiUDSON 688.83 ( 70) 618.97 1 66) 572.40 1 66) 525.82 1 79) 455.95 ( 78)
( 80)HULL 392.51 (110) 359.12 (107) 336.85 (115) 314.59 (126) 281.19 (120)
( 81)[PSWICH 766.66 1 69) 588.56 I 74) 509.82 I 79) 431.08 ( 99) 312.97 (113)
( 82)KINGSTON 816.93 ( 60) 628.10 1 65) 502.22 ( 80-) 376.34 (113) 187.53 (139) p
I 83)LAKE-VfLLE 815.46 ( 61) 613.68 ( 67) 479.15 1 84) 344.63 (120) 142.84 (162) m( 84)LANCASTER -209.01 (174) -99.83 (181) - -27.04 (187) 45.74 (195) 154.92 (155) (D
( 85)LAWRENCE -871.6.5 (184) -82.27 (179) 443.98 ( 91) 970.24 1 33) 1,759.60 ( 12) H
I 86)LEICESTER -67.35 (164). 25.56 (169) 87.50 (174) 149.45 (173) 242.36 (128)
t 87)LEOMINSTER 2372.80 1 18) 1950.70 ( 16) 1669.2'7 1 13) 1387.85 1 13) 965.69 I 31)
I 88LEXINGTON 276.32 (119) 452.94 ( 93) 570.69 ( 68) 688.43 1 50) 865.04 1 36)
I 89)LINCOLN -157.16 (168) -51.02. (177) 19.73 (186) 90.48 (188) 196.62 (137)
1 90)LITTLETON 270.02 (121) 243.24 (127) 225.38 (140) 207.52 (152) 180.74 (142)
CHART 203: CnMPARISON OF 1980 CUIDELTNES, ALPHABETIC





















































































































































































































































































































































































































































































































































CHART 204: COMPARISGN OF 1980 GUIDELINES, ALPHA-ETIC




































































































































































































































































































































































































































































































































































































































































































Chapter 2: POPULATION-BASED BASELINE GUIDELINE page 160
C. Synthesis and Evaluation
for some degree of trend reversal under the combination
guidelines. Thirty-three towns would continue to decrease
population, but at a slower rate under the TEMP180 guideline
structure (19 towns under TEMP280), with the remainder
scheduled to actually increase their population.
How realistic are these growth guidelines? I have
struggled to quantify the answer to this guestion by assuming
that a town could reasonably reduce its population decline of
the last five years to the rate of decline experienced during
the previous five-year interval. This means it is reasonable
to assume that a town could reduce its current rate of
population decline, DLTPOP5, to its previous rate, DLTPOP10
(which has been adjusted to a five-year growth rate, see
footnote 67). Following this assumption, and referring to
Chart 202 and Chart 74 (page 150 and page 91), I calculate
that eight towns risk a growth accommodation shortfall from
their TEMP180 guideline, for a total deficit of 10,404. (70)
Thirteen towns (71) would probably fail to reduce their
decline to the TEMP280 level, for a total deficit of 20,539.
The risk that Boston would fail to slow its rate of population
(70) Worcester, Cambridge, Fall River, Chelsea, Malden, Ayer,
Newton, and Lawrence.
(71) Those previously listed, plus Somerville, Lynn, Everett,
Medford, and New Bedford.
Chapter 2: POPULATION-BASEE BASELINE GUIDELINE page 161
C. synthesis and Evaluation
decrease to the projected TEMP level would add an additional
8,088 people to both growth accommodation deficits. In this
test, TEMP180 would be preferable to TEMP280, which is twice
as unrealistic.
At this point, the fourth Evaluation Criterion, that the
process be rational, becomes important. Why is TEMP 180
composed of its constituents in a 30%:70% proportion, rather
than any other? There is no a priori rationale for pulling out
that particular combination. My experience with previous
iterations led me to it intuitively. The difficulty is
choosing between the 30%:70% combination and the 50%:50% one
make it obvious that there is no precise rationale for
choosing 30%:70% rather 35%:65%, or 36%:64%, for that matter.
In the absence of other strong determinants, perhaps the most
"logical" combination guideline would be the 50%:50% one,
TEMP280.
One final basis for evaluation of the TEMP guideline
structures is the geographic distribution resulting from each.
Map 57 (page 162), Map 58 (page 163), and Map 59 (page 164)
illustrate the growth patterns of TEMP180, TEMP280, and
TEMP380, respectively. All cities and towns with a projected
population decrease are represented by a field of dots, ".".
The remaining towns, projected for growth, are grouped into
page 162
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quantiles of equal numbers of towns. The geographic
distribution of towns in the highest valued guantile,
represented by a "", is nearly identical for TEMP180 and
TEMP280. The distribution of towns in the second highest
quantile, "0", corresponds more closely in TEMP280 with
existing suburban towns where a developed infrastructure
already exists. The distribution pattern in TEMP180 is more
similar to the exurban sprawl pattern of DLTPOP5 (Map 5, page
102). The contrast between TEMP180 and TEMP280 is not
overwhelming, but TEMP280 would produce a more desirable
growth distribution pattern -- if that projection were
realistically achieveable!
Perhaps it is unfortunate that a systematic method has
not been found for precisely weighing the advantages and
disadvantages of each growth guideline alternative, perhaps
not. I shall select the TEMP180 combination (30% AVALLOPCT80B
+ 70% ALLOPCT80) as the population-based BASELINE80 growth
guideline knowing that a variety of similar combinations may
be viewed as equally valid. The reason for this choice is an
intuitive extra weighting of the "shortfall risk" factor above
the others. TEMP280 risks a total shortfall of about 28,000,
nearly 1/3 of the projected population growth needs. TEMP180
risks about 18,000, about 1/5 of the total growth needs. The
best population growth distribution plans are worthless if
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they are not realistic and realizable.
Urban growth planning is not mathematically
deterministic. The planning process is fundamentally embedded
in a changing social, political, and economic context. Local
politicians and planners, and State politicians and planners
will undoubtedly weigh political and personal considerations,
explicitly and implicitly, in the growth planning process.
Nevertheless, the policy simulation and evaluation methods
presented thus far do add two important elements to the
planning process.
1) The simulator gives the planners a picture of the
statistical and geographic distribution patterns of
alternative growth policies, providing a tangible
basis for evaluation.
2) The evaluation process begins to articulate
criteria and measurements for evaluating alternative
policies.
A systematic evaluation methodology has not been discovered,
yet. Indeed, policy makers will probably always want to modify
their general decisions to satisfy special cases, special
knowledge, and special priorities. This simulation model
will, at least, enable them to locate the needs for adjustment
within the general policy context, and to project the impact
of those adjustments.
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The next chapter will describe the development of
another growth guideline structure, based on a second growth
allocation factor, employment. The employment-based guideline
structure will then be combined with the population-based
BASELINE80 structure in a manner (I am pleased to report) that
is more mathematically deterministic than the previous
combination procedure.
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In the previous chapter, I developed a working concept
of the "baseline" allocation guideline for each town, assuming
that each town's characteristics were identical, save
population levels and recent growth rates. This basic
guideline structure (72) is identified as "EASELINE80." The
fair share growth guideline will now be expanded
In this chapter, I will review the reasons for including
employment data in an allocation guideline. The concepts and
definitions fundarental to the calculation of an
employment-data based guideline (hereafter called the
job-based, or "ALLOJOB" guideline) will be described in the
first section. In the second section, I will outline the
derivation of the best job-based (ALLOJOB) guideline structure
this synthesis has produced. The development process is
iterative; multiple alternatives were tested and evaluated.
In the third section, the ALLOJOB guideline structure will be
combined with the BASELINE guideline to produce a single
suggested growth guideline for each town. I will demonstrate
(72) Guideline "structure" is the set of guidelines, one for
each town, resulting from a particular generating algorithm.
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a method of finding the balance point, or range of points,
derived from mixing these two guideline component factors in
various ratios.
It has been the intent of this thesis to produce a model
capable of iteratively manipulating data to simulate various
policy alternatives. This ability will be amply demonstrated,
to the conclusion (for the moment) , that the development of
the method for effectively using this policy simulator has
been more important than the particular guideline result. Let
us keep in mind that a convincing fair share population growth
guideline structure would have to consider several additional
growth allocation factors.
A. Definitions and Concepts
WHY INCLUDE EMPLOYMENT DATA?
Employment is one important component of a growth
accommodation guideline. A review of the reasons for
including it in the trodel include the following:
1. Job availability is a cause for migration to an
area.
2. The OSP growth policy re port (73) promotes the
(73) Office of State Planning. Cities and Town Centers.
September, 1977.
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channeling of growth into existing town and city
centers. Concentrations of employment and of
commercial activities are two major indices of a
"center." Such centers typically have a developed
service infrastructure, the use of which would be
more efficient than constructing additional
infrastructure facilities for lower density usage.
(74)
3. By providing more housing opportunities in close
proximity to eployment opportunities, subsequent
migrants may tend to live closer to their work, thus
saving the expenditure of transportation energy used
for work-related commuting.
4. Locating new residences, which typically are net
tax-revenue consumers, near centers of employment,
which typically are net tax-revenue generators, may
tend to distribute the burden of growth where it can
be afforded irore equitably.
5. Intensifying development in existing centers will
reserve open space and agricultural land for their
continued "low intensity" usage.
One general algorithm for employment-based growth distribution
would be that towns with more jobs should support
proportionately more growth.
WHAT EMPLOYMENT DATA ARE AVAILABLE?
Accurate measurement of numbers of employed persons
throughout the Coirionwealth has greatly improved in recent
years. The concept of "covered" employment, i.e. the
classification of job types that are within the purview of the
--------------------
(74) This section of the model focuses on employment centers.
Another section on commercial centers is recommended for a
simulation to function effectively.
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Department of Employment Security (DES), and thus, are
available to the Commonwealth's employment database, has been
redefined three times since 1970: in 1972, 1974, and 1975. The
latter year's database is the most inclusive, tabulating for
the first tirre, government employees and self-employed
persons. Using the 1975 employment figures in a complex,
tri-level shift-share projection analysis, the office of State
Planning (OSP) projected emrployment figures for each town, by
job category, for five-year intervals from 1980 to 1995. They
published a summary of these projections in 1977. (75)
This model will incorporate employment figures for each
town for the years 1970, 1975, and 1980 as:
JOB75 = OSP and DES employment census, for 1975,
JOB80 = OSP tri-level shift-share projections,
incorporating national long range projection
data, and
JOB70 = siirple proportional-share back projection of
1975 data to 1970. (76)
(75) Office of State Planning. _ j flos of Empont for
Massachusetts _and its Begi onal Districts, 1975 - 1995.
February, 1977.
Further information was made available to me during
interviews with Stuart Tishler, who was the Project Director
for the OSP employment report. July - August, 1977
(76) The raw data tapes were available to me when I assisted
the OSP in back-projecting the employment data to 1970, in
August, 1977.
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Chart 30 (page 173) lists each town's population for 1970,
1975, and each town's eirployment level for 1970, 1975, and
(predicted for) 1980.
ADJACENT-TOWN AREAS MODIFY LOCAL ANOMALIES
The purpose of the ALLOJOB guideline is to locate future
population changes closer to centers of employment. The
proximity area defined by any particular town boundary
probably would be smaller than that defined by some reasonable
commuting radius maximum. In addition, individual town areas
provide a basis of rreasurement which has many anomalies of
geography and other significant characteristics. Most town
domains would describe a very irregular proximity area. A
center of employment at one end of a town's domain may be
closer and more accessible to people in adjacent towns than to
those on the other end of the host town, as in, for instance,
Fitchburg or Taunton. The environmental quality of
residential areas may be guite different than that of an
adjacent-town's employment centers; so some area description
must be used which includes adjacent residential areas within
an identified center of employment.
To aggregate the effect of these adjacent town
anomalies, the model redefines the area from which to measure









































































































































































































































































































































































































































































































CHART 30: RAW POPULAIO AND EMPLOYMENT DATA
55)FITCHBURG 43343.00 ( 23) 41781.00 ( 24) 19573.00 1 17) 19713.00 ( 17) 20601.00 ( 21)
56)FOXBORO 14218.03 ( 84) 14890.00 ( 88) 7763.00 ( 55) 7819.00 1 55) 9668.00 1 51)
I 57)FRAMINGHAM 64048.00 ( 14) 68755.00 ( 12) 30546.00 1 13) 30765.00 ( 13) 37684.00 f 11)
I 58)FRANKLIN 17830.00 ( 71) 18843.00 ( 72-) 3339.00 ( 96) 3363.00 ( 96) 3930.00*( 93)
59)FREETOWN 4270.00 (171) 5462.00 (160) 1047.00 (158) 1055.00 (158) 1355.00 (151)
* 60)GARDNER 19748.00 ( 61) 19327-.00 ( 70) 9634.00 1 47) 9703.00 ( 47) 9683.00 ( 50)
61)GEORGETOWN 5290.00 (156) 5990.00 (153) 932.00 t163) 939.03 (163) 1083.00 (162)
(. 62)GLOUCESTER 27941.00 ( 44) 28255.00 ( 43) 11057.00 ( 42) 11137.00 ( 42) 10961.00 ( 46)
( 63)GRAFTON 11659.00 (105) 10782.00 (119) 2084.00 (122) 2099.00 (122) 2419.00 (122)
64)GROTON 5109.00 (159) 5490.00 (159) 1005.00 (159) 1013.00 (159) 1165.00 (157)
65)GROVELAND 5382.00 (154) 5379.00 (161) 784.00 (171) 790.00 (171) 850.00 (173)
( 66)HALIFAX 3537.00 (183) 4666.00 (174) 414.00 (190) 417.00 (190) 478.00 (189)
67)HAMILTON 6373.00 (144) 6743.00 (144) 678.00 (175) 683.00 (175) 787.00 (177)
68)HANOVER 10107.00 (115) 10977.00 (117) 4021.00 ( 87) 4050.00 ( 87) 4765.00 ( 86)
C 69)HANSON 7148.00 (137) 9217.00 (127) 1188.00 (150) 1197.00 (150) 1396.00 (149)
70)HARVARD 8494.00 (125) 9272.00 (126) 517.00 (185) 521.00 (185) 556.00 (188)
71)HAVERHILL 46120.00 ('21) 45840.00 ( 21) 14783.00 ( 30) 14;889.00 ( 30) 16120.30 ( 33)
C ( 72)HINGHAM 18845.00 ( 64) 19695.00 ( 69) 7075.00 ( 60) 7126.00 ( 60) 8234.00 ( 61)
73)HOLBROOK 11775.00 (104) 11691.00 (113) 2603.00 (111) 2622.00 (111) 3249.30 (103)
I 74)HOLDEN 12564.00 ( 95) 13448.00 (100) 2981.00 (102) 3003.00 (102) 3446.00 ( 99)
. ( 75)HOLLISTON 12069.00 (100) 13380.00 (103) 2135.00 (121) 2151.00 (121) 2390.00 (124)
76)HOPEDALE 4292.00 (168) 4031.00 (182) 3417.00 ( 94) 3442.00 ( 94) 3016.00 (109)
( 77)HOPKINTON 5981.00 (148) 6307.00 (150) 1286.60 (146) 1296.00 (146) 1504.30 (147)
I ( 78)HUJBARDSTON 1437.00 (203) 1622.00 (234) 198.00 (199) 200.00 (199) 225.00 (199)
( 19)HUDSON 16084.00 ( 78) 17012.00 ( 79) 4626.00 ( 81) 4660.-00 ( 81) 5096.00 ( 821( 80)HULL 9961.00 (116) 10492.00 (121) 1160.00 (152) 1169.00 (152) 1298.30 (155)
( 81)IPSWICH 10750.0) (113) 11-677.00 (114) 2244.00 (120) 2261.00 (120) 2474.00 (121)
82)KINGSTON 5999.00 (147) 6997.00 (140) 933.00 (162) 940.00 (162) 1043.00 (164)
I 83)LAKEVILLE 4376.00 (167) 5330.00 (163) 1097.00 (155) 1105.00 (155) 1313.00 (154)
( 84)LANCASTER 6395.03 (146) 5781.00 (156) 1233.00 (147) 1242.00 (147) 1455.00 (148)
85)LAWRENCE 66915.00 1 12) 65649.00 ( 13) 31218.00 ( 12) 31442.00 ( 12) 33120.00 ( 13)
I 86)LEICESTER 9140.00 (123) 9043.00 (129) 1699.00 (136) 1712.00 (136) 1821.00 (139)
C ( 87)LEOMINSTER 32939.02 ( 33) 36030.00 ( 32) 13947.00( 33) 14047.00 ( 33) 15309.00 ( 37)
- 88)LEXINGTON 31896.00 ( 35) 32275.00 ( 37) 11774.00 ( 41) 11859.00 ( 41) 15566.00 ( 36)
89)LINCOLN 7567.0.0 (133) 7336.00 (138) 1183.00 (151) 1192.00 (151) 1328.00 (153)
I 90)LITTLErON 6380.00 (143) 6744.00 (143) 1861.00 (127) 1875.00 (127) 2319.00 (125)( 91)LOWELL 94239.00 ( 6) 92585.00 ( 7) 36980.00 ( 10) 37245.00 ( 10) 37200.00 ( 12)
I 92)LUNENBURG 7419.00 (134) 8158.00 (133) 916.00 (161) 983.00 (161) 1162.00 (158)
I93)LYNN 90294.00 ( 8) 84269.00 1 10) 44300.00 ( 6) 44617.00 U 61 46478.00 ( 7)
( 94)LYNNFIELD 10826.03 (112) 11787.00 (112) 3023.00 ( 99) 3045.00 ( 99) 3474.00 ( 97)
t 95)MALDEN 56127.00 ( 17) 54317..00 ( 17) 17837.00 ( 22) 17965.00 ( 22) 19935.00 ( 23)
( 96)MANCHESTER 5151.03 (158) 5587.00 (158) 838.00 (166) d45.00 (166) 982.00 (168)
( 97)MANSFIELD 9939.00 (117) 12348.00 (107) 2869.00 (104) 2890.00 (104) 3098.00 (-105)
C 98)MARBLEHEAD 21295.00 ( 58)- 21649.00 ( 62) 3882.00 ( 88) 3910.00 ( 88) 4539.00 ( 87)
I 99)MARION 3466.00 (186) 3701.00 (187) -77.00 (172) 783.00 (172) 938.00 (170)
(100)MARLBORO 27936.00 ( 45) 31962.03 1 38) 8081.00 ( 51) 8139.00 ( 51) . 8894.00 ( 56)
(101)MARSHFIELD 15223.00 ( 82) 20161.00 ( 66) 2672.00 (110) 2692.00 (110) 3694.00 (106)
(102)MATTAPOISETT 4500.00 (166) 5377.00 (162) 822.00 (167) 828.00 (167) 1u32.)0 (165) (
(103)MAYNARD 9710.03 (120) 9882.00 (123) 6375.00 ( 67) 6421.00 4 67) 7273.00 1 67)
(104)MEDFIELD 9821.00 (118) 10126.00 (122) 2080.00 -(123) 2095.00 (123) 2305.00 (126)
(105)MEDFORD 64397.00 ( 13) 62507.00 ( 14) 1777.00 ( 23) '17898.00 ( 23) 20636.00 ( 20)
(106)MEDWAY 7938.00 (129) 8820.00 (131) 13q6.00 (142) 1407.00 (142) 1506.00 (145)
(107)MELROSE 33180.00 ( 32) 32426.00 ( 36) 6409.00 ( 66) 6455.00 ( 66) 7612.00 ( 66)
(108)MENDON 2524.00 (192) 2739.00 (193) 665.00 (177) 670.00 (177) 792.00 (176)
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(109)MERRIMA. 4245.00 (173) 4288.00 (177) 595.00 (183) 600.00 (183) 625.00 (183-)
(110)METHUE'4 35456.00 ( 30) 37144.00 1 29) 7840.00 ( 53) 7897.00 ( 53) 8953.30 1 54)
-0 (111)MIDDLEORO 13607.00 ( 86) 14606.00 ( 90) 4541.00 1 82) 4574.00 ( 82) 5.t18.00 ( 85)
(112)MIDDLETON 4044.00 (1177) 4161.00 (178) 1400.00 (141) 1411.00 (141) 1604.00 (141)
(113)MILFORD 19352.00 1 62) 24109.00 1 57) 5564.00 1 72) 5604.00 ( 72) 6010.00 ( 76)
0, (114)MILLBURY 11987.00 (101) 12211.00 (108) 2737.00 (107) 2757.00 (107) 30J01.00 (ill)
(115)MILLIS 5795.00 (151) 6309.00 (149) 1454.00 (140) 1465.00 (140) 1654.00 (140)
(116)MILLVILLE 1764.00 (200) 1758.00 (202) 159.00 (201) 161.00 (201) 181.00 (200)
C% (117)MILTON 27190.30 ( 46) 27345.00 ( 47) 3636.00 ( 90) 3662.00 1 90) 4236.30 I 91)
(118)N.ANDOVER 16284.0) 1 76) 17751.00 1 77) 13884.00 1 34) 13984.00 I 34) 16270.00 ( 32)
(119)N.ATTLEBORO 18665.00 ( 66) 19885.00 1 68) 6174.00-1 69) 6219.00 ( 69) 6733.30 4 71)
(120)N.REAOING 11264.00 (108) 11972.00 (110) 2344.00. (116) 2361.00 (116) 2816.00 (114)
(12-1)NAIIANT 4119.00 (176) 4096.00 1181) 489.00 (187) 493.00 (187) 576.00 (185)
(122)NATICK 31057.00 ( 38) 30545.001 40) 16595.00 ( 25) 16714.00 1 25) 22963.00 ( 19)
(123)NEEMHAM 29748.00 ( 41) 29991.00 1 41) 14368.09 1 32) 1447100 1 32) 1.8175.00 ( 29)
1124)NEW BEDFORD 101717.00 1 3) 47581.00 ( 31 50157.00 1 5) 50516.00 1 J1 50031.00 1 .5)
.(125)NEWBURY 3804.00 (181) 4152.00 (1791. 359.00 (193) 362.00 1193) 411.00 1191)
(126)NEWB0RYPORT 15907.03 ( 79) 16687.00 f 80) 5406.00 ( 73) 5445.00 ( 73) 5021.00 I 84)
(127)NEWTON 91263.00 ( 7) 89789.03 ( 81 39045.00 ( 8) 39325.00 ( 8) 47212.00 6)
(128)NORFOLK 4656.00 (163) 5894.00 (154) 1093.00 (156) 1101.00 (156) 1161.00 (160)
(129)NORTHBOR 9218.00 (122) 10935.00 (118) 1751.00 (132) 1764.00 (132) 2128.00 (133)(130)NORTH8R0IGE 11795.00 (103)' 11990.03 (109) 3678.00 1 89) 3705.00 ( 89) 2976.00 (112.
(131)NORTON 9475.00 (121) 11193.00 (116) 2371.00 (115) 2388.00 (115) 2916.00 (113)
(132)NORWELL 7796.00 1130) 9389.00 (125) 1771.09 (130) '1784.00 (130) 2217.00 1130)
(133)NORWOO0 30815.00 1 39) 33985.00 1 39) 15943.00 ( 28.) 16057.00 1 28) 19562.00 (-24)
(134)PAXTON 3731.00 (182) 3837.00 (184) 453.00 1188) 457.00 (188) 580.00 (184)
(135)PEABODY 48083.00 1 20) 47708.00 1 20) 14959.00 ( 29) 15066.00 1 29) 18778.00 ( 26)
1136)PEMBROKE . 11193.00 (109) 12961.00 (106) 1157.00 (153) 1166.00.(153) 1355.00 (150)
(137)PEPPERELL 5887.00 (149) 6949.00 (141) 1221.00 (148) 1230.00 (148) 1565-.00 (142)
(138)PLAINVILLE 4953.00 (160) 5780.00 (157) 2032.00 .(124) 2047.00 (124) 2275.00 (129)
(139)PLYMOUTH 18606.00 ( 67) 26874.00 ( 48) 7100.00 ( 59) 7151.00 ( 59) 8269.00 ( 60)
(140)PLYMPTON 1224.00 (235) 1699.00 (203) 629.00 (181) 634.00 (181) 706.00 (181)
(141)PRINCETON 1681.00 (201) 2097.00 (201) 167.00 (200) 169..00 (200) 163.00.201)
(142)QUINCY 87996.03 ( 11) 88856.00 ( 9) 37085.00 ( 9) 37351.00 ( '9) .40977.O 1 9)
(143)RANDOLPH 27035.00 ( 47) 29832.00 ( 42) 7553.00 ( 57) 7607.00 (,57) 8902.00 ( 55)
(144)RAYNIAM 6705.00 (139) 8100.0~0 (134) 1667.100 (137) 1679.00 (137) 2276.00 (128)
(145)READING 22539.00 ( 55) 24083.00 ( 58) 4829.00 ( 78) 4864.00 1 78) 5806.00 ( 77)
(146)REIIBOTH 6512.03 (142) 7322.00 (139) 924.00 (164) 931.00 (164) 1045.00 (163)
(14?)REVERC 43159.00' ( 24) 43740.00 1 22) 8810.00 1 48) 8813.00 ( 48) 9830.00 1 49)
(14l1)ROCHESTER 1170.00 (199) 2262.00 (200) 240.00 (196) 242.00 (196) 264.00 (191)
(149)ROCKLAJO 15675.00 ( 80) 16239.33 ( 83) 4961.00 ( 77) 4997.00 ( 77) 6274.00 ( 72)
(150)ROCKPORT 5636.00 (153) 6306.00 (151) 1355.00 (143) 1365.00 (143) 1532.00 (144)
(151)ROWLEY 3040.00 (188) 3455.00 (189). 646.00 (180) 651.00 (180) 796.00 (175)
(152)SALEM 40556.00 ( 26) 39072.00 1 26) 19394.00 ( 18) 19533.00 ( 18) 20568.00 ( 22)
(153)SALISBURY 4179.00 (175) 5230.00 (164) 1286.00 (145) 1296.00 (145) 1505.00 (146)
(154)SAUGJS 25110.00 1 51) 25136.00.( 54) 7627.00 ( 56) 7682.00 ( 56) 9964.00 ( 48)
(155)SCITUATE 16973.00 7 14) 18187.00 ( 75) 2779.00 (105) 2799.00 (105) 3139.00 (104)
(156)SEEKONK 11116.03 (110) 11815.00 (111) 3440.00 ( 93) 3465.00 ( 93) 4332.00 ( 89)
(157)SHARON 12367.00 ( 97) 13876.00 1 93) 1737.00 (134) 1750.00 (134) 2305.00 (127)
(158)SIIERBORN 3309.00 (187) 4143.00- (180) 332.03 (194) 335.00 (194) 333.00 (193)
0j (159)SHIRLEY 4909.00 (161) 447.1.00 (176) 1119.00 (154) 1128.00 (154) 1133.00 (161)
(160)SIHREWSBURY 19195.00 ( 63) 22347.00 ( 60) 5968.00 ( 70) 6011.00 1 70- 8021.00 ( 63)
(161)SOMERSET - 18088.00 ( 70) 20149.00 ( 67) 3474.00 ( 92) 3499.00 ( 92) 4426.30 ( 88)
0 1162)SOMERVILLE 88779.00 ( 10) 80231.03 ( 11) 21802.00 ( 15) 21958.00 ( 15) 24269.00 ( 16)
'HART 30: RAW POPULATION AND EMPLOYMENT DATA
----- a A UD ------- RAU& J.U11 ---- M .J±EBO ------- dJANK
(163)SOUTHBORO 5789.00 (152) 6448.00 1147) 3210.00 ( 97) 3233.00 ( 91) 3445.00 1100)
(164)STERLING 4247,00 (172) 4817,00 (171) 663.00 (178) 668.00 (178) r79.00 (178)
(165)STONEHAM 20725.00 ( 59) 21322.00 1 63) 0287.00 t 49) 8347.30 ( 49) 10023.UO ( 471
(166)STOUGHTON 23459.00 ( 53) 25920.00 f 52) 6817.00 1 61) 6866.00 ( 61) 8179.00 ( 621
(167)STOW 3984.00 (179) 4723.00 (172) 678.00 (176) 683.00 (176) 817.00 (174)
C (168)SUDBURY 13505.00 1 89) 15737.00 ( 84) 4755.00 ( 79) 4789.00 ( 79) 6056.30 t 74)
(169)SUTTON 4590.00 (164) 5193.00 (167) 817.00 (169) 823.00 (169) 977.00 (169)
(170)SWAMPSCOTT 13578.00 ( 87) 14170.00 ( 91) 2439.00 (112) 2457.00 (112) 2689.00 (118)
(171)SWANSEA 12640.00 ( 94) 15680.00 ( 86) 1736.00 (135) 1749.00 (135) 2043.00 (134)
(172)TALJNTON 43756.00 1 22) 43262.00 ( 23) 17453.00 1 24) 17578.00 ( 24) 18908.00 ( 25)
(173)TEMPLETON 5863.00 1150) 6110.00 (152) 1049.00 (157) 1057.00 (157) 1213.00 (156)
(174)TEWKSBURY 22755.00 ( 54) 25916.00 ( 53) 6250.00 ( 68) 6295.00 (.68) 7181.00. 1 69)
(175)TOPSFIELD 5225.00 (157) 5832.00'(155) 852.00 (165) 859.00 (165) 1026.00 (167)
(176)TOWNSEND 4281.00 (169) 5227.00 (165) 1332.00 (144). 1342.00 (144) 1554.00 (143)
(177)TYNGSBORO 4204.00 (174) 4927.00 (169) 808.00 (170) 814.00 (170) 909.00 (172)
(178)UPTON 3484.00 (185) 3817.00 (185) 419.00. 1189) 422.00 (189) 470.00 (190)
(179)UXBRIDGE 8253.03 (128) 842.0.0 (132) 1978.00 (126) 1993.00 (126) 1935.00 (136)
(180)W.BYLSTON 6369.00 (145) . 6441.00 (148) 1662.00 (138) 1674.00 (138) 2036.00 (135)
(181)W.BRIDGEWATR 7152.00 (136) 7703.00 (135) 2016.00 (125) 2031.00 (125) 2401.00 (123)
(182)W.NEWBURY 2254.03 (195) 2700.00 (194) 136.00 (203) 137.00 (203) 143.00 (204)
C 1183)WAKEF(ELD 25402.00 (-50). 25976.00 ( 51) 10213.00 ( 45) 10286.00 ( 45) 11543.00 ( 44)
(184)WALPOLE 18149.00 1 69) -19032.00 71) 7515.00 1 58) 7569.00 ( 58) 8374.00 ( 59)
(185)WALTHAM 61582.03 ( 15) 58976.00 1 15) 54956.00 1 4) 55349.00 ( 4) 65593.00 ( 4)
(186)WAREHA4 11492.00 (106) 16372.00 I 82) 2958.00 (103) 2980.00 (103) 3395.00 (101)
(187)WATERTOWN 39307.00 ( 27) 3610-1.00 ( 31) 16302.00 ( 27) 16419.00 ( 27) 18151.00 ' 30)
1188)WAYLAND 13461.00 ( 90) 13179.00 (105) 4509.00 ( 84) 4542.00 1.84) 5317.00 ( 80)
(189)WELLESLEY 28051.00 ( 43) 27801.00 ( 45) 11977.00 ( 38) 12063.00 ( 38) 14896.00 ( 38) 3
(190)WENHAM 3849.00 (180) 3516.00 (188) 1191.00 (149) 1200.00 (149) 1341.00 (152)
(191)WESTORO 12534.00.( 96) 14784.00 ( 89) 6601.00 ( 64) 6649.00 ( 64). 7832.00 ( 64)
(192)WESTFORD 10368.00 (114) 13515.00 ( 98) 2277.00 (119) 2294.00 (119) 3050.00 (108) -
1193)WESTMINSTER 4273.00 (170) 4605.00 (175) 2712.00 (108) 2732.00 (108) 2690.00 (117)
(194)WESTON 10870.00 (111) 11610.00 (115) 3162.00 1 98) 3185.00 ( 98) 3650.00 ( 96)
(195)WESTPORT . 9791.03 (119) 13301.00 (104) 1538.00 (139) . 1550.00 (139) 1838.00 (138)
(196)WESTWOOD 12750.00 ( 93) 13874.00 ( 94) 4268.00 ( 85) 4299.00 ( 85) 5432.00 1 79)
(197)WEYMOUTH 54610.00 ( 18) 57357.00 t 16) 10480.00 I 44) 10555.00 ( 44) 13373.20 ( 42)
(198)WHITMAN 13359.00 ( 92) 13552.00 1 97) 2993.00'(101) 3015.00 (101) 3309.00 (102)
(199)WILMINGTON 17102.00 ( 72) 18005.00 ( 76) 11957.00 ( 40) 12043.00 ( 40) 13557.00 ( 40)
(200)WINCHENDON 6635.00 (140) 6801.00 (142)' 1765.00 (131) 1778.00.(131) 1913.00 (137)
C (201)WINCHESTER 22269.00 ( 56) 22538.00 ( 59) 5'J71..00 f 76) 5108.00 1 76) 5747.00 1 78)
(202)WINTHROP 20335.00 ( 60) 21320.00 ( 64) 2436.00 (113) 2454.00 (113) 2812.00 (116)
(203)WOBURN 37406.00 ( 29) 35775.00 ( 33) 14479.00 I 31) 14583.00 1 31) 17184.00 I 31)
(204)WORCESTER 176572.00 I 2) 168042.00 ( 2) 101247.00 1 3) 101971.00 1 3) 109155.00 1 3)




Chapter 3: INCLUSION OF EMPLOYMENT DATA page 177
A. Concepts and Definitions
each town's employment and population data. Each area will be
centered on a particular town, and will include all the towns
adjacent to that "nucleus" town. There will be 205 new
domains, each one to center on one of the 205 study-area towns
and to include the towns adjacent to it. Chart 24, Towns and
Their Adjacent Towns (page 178), lists each town's neighbors,
which comprise its unique adjacent-town area. Chart 31 (page
185) displays the same population and employment data as did
Chart 30 (page 173), for each adjacent-town area, as
identified by its nucleus town. The adjacent-town data are
identified by the prefix "ADJ." Thus, ADJPOP75 is the POP75
census for an adjacent-town area domain, and JOB75 becomes
ADJOB75 when referring to an adjacent-town area.
These adjacent-town area definitions contain several
exceptions to the strict interpretation of the word
"adjacent." Many adjacent-town areas include the nucleus
town's diagonal neighbors, even though they share only a
corner point. In addition, several pairs of towns were
considered adjacent even though they are separated by an
intervening town. In cases where an intervening town was very
narrow relative to the size of the nucleus town, it is
reasonable to obtain a relatively uniform radius around the
nucleus by adding a town or two to its adjacent-town area.
Non-adjacent town pairs included in each other's adjacent-town




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































CHART 31: ADJACEJT-TOWN AREAS, .POPULATION AWtO EMPLOYMENT DATA
aANKA M~1E IQ0e K~A2 ADJUMLI4L2 -)&~ ~ :15 ---- KAUK U I1 - 1U
(109)MERRIMAC 64007.05 (1461 66676.00 (157) 18877.00 (147) 19014.00 (147) 20704.00 (148-)
(110)METHUE4 206684.00 1 48) 213726.00 ( 46) 89329.00 ( 43) 89971.00 ( 43) 96648.00 ( 52)
(111)MIDDLEBORO 56960.00 (161) 70544.00 (149) 16531.00 (156) 16653.00 (156) 18790.00 (154)
(1121MIDOLETON 115080.3 ( 98) 116994.03 ( 48) 47609.00 ( 97). 47953.00 1 97) 56538.00 1 93)
(113)MILFOR0 69607.00 (141) 78367.00 (138) 16681.00 (154) 16804.00 (154) 17875.00 (159)
C' - (114)MILLBURY 220155.00 ( 42) 211911.00 ( 47) 112664.00 ( 25) 113471.00 ( 25) 122619.00 ( 27)
- (115)MILLIS 61418.00 (152) .67515.00 (156) 11829.30 (176) 11917.00 (176) 13279.00 (174)
(116)ILLVILLE 19107.00 (203) 19440.00 (203) 3401.00 (203) 3428.00 (203) 3614.00 (204)
(117)MILTON 827330.00 ( 11) . 802313.00 ( 11) 585118.00 ( 11) 589302.00 11) 617992.00 ( 11) )
(118)N.ANDOVER 161690.00 ( 69) 167733.00 ( 68) 76336.00 ( 54) 76886.00 ( 54) 82234.00 ( 62)
(119)N.ATTLEBORO 90157.00 (115) 98362.00 (113) 44535.00 (101) 44856.00 (101) 52512.00 ( 99)
(120)N.READING 105754.00 (101) 114142.00 (100) 56715.00 ( 80) 57124.00 ( 80) 62696.00 ( 83)
(121)NAhIANT 94413.00 (112) 88365.00 (124) 44789.00 (100) 45110.00 (100) 47054.00 (104)
(122)NATICK 155325.00 ( 72) 160918.00 ( 73) 67496.00 f 65) 67982.00 ( 65) 85260.00 ( 61)
(123)NEEDHAM 834350.00 ( 10) 604311.00 ( 10) 596888.00 ( 9) 601157.00 ( 9) 638200.00 ( 8)
1124)NEW BEDFORD 148946.00 ( 76) 150299.00 ( 78) 63386.00 ( 70) 63841.00 ( 70) 65701.00 ( 78)
(125)NEWBURY 35677,00 (187) 38363.00 (186) 8263.00 (192) 8324.00 (192) 8310.00 (194)
o (126)NEWBURYPORT 37532.00 (184) 42617.00 (182)' 10550.00 (182) 10628.00 (182) 10902.00 (187)
(127)NEWTON 960581.00 ( 7) 918618.00 1 7) 671169.00 ( 61 675969.00 ( 61 722258.00 ( 4)
(128)NORFOLK 85722.00 (120) 91299.00 (122) 26970.00 (122) 27166.00 (122) 31077.00 (122)
* (129)NORTHBORD 79545.00 (127) 92058.00 (120) 26372.00 (124) 26563.00 (124) 31156.00 (121)
(1L30)NORTHIBRIDGE 42305.00 (176) 42950.00 (180) 9641.00 (188) 9712.00 (188) 9569.00 (190)
(131)NORTON 133411.00 ( 89) 142389.00 ( 86) 55885.00 ( 83) 56287.00 ( 83) 63602.00 ( 80)
(132)NORWELL 102766.00 (102) 1152-23.00 ( 99) 26177.00 (126) 26368.00 (126) 31283.00 (120)
(133)NORWOOD 118119.00 ( 97) 122830.00 ( 97) 51412.00 ( 88) 51782.00 ( 88) 63155.00 (-81)
(134)PAXTON 202007.00 ( 53) 194370.00 ( 60) .106380.00 ( 33) 107143.00 ( 33) 115002.00 ( 32)
(135)PEABODY 219951.00 ( 43) 211894.00 ( 48) 96874.00 ( 39) 97569.00 ( 39) 106644.00 1 40) 
(136)PEMBROKE 69863.00 (140) . 86841.00 (126) 13773.00 (167) 13876.00 (167) 16215.00 (164)
(37)PEPPERELL 16569.00 (204) 19277.00 (204) 3680.00 (202) 3708.00 (202) 4440.30 (202)
(138)PLAINVILLE 55090.00 (162) 60288.00 (167) 21168.00 (139) 21322.00 (139) 24253.00 (138)
(139)PLYMOUTH 38517.00, (.181) .. 54052.00 (172) 11282.00 (180) 11365.00 (180) 13013.00 (176)
(140)PLYMPTON 37980.00 (182) 44738.00 (178) 7965.00 (193) 8025.00 (193) 8906.00 (192)
(141)PRINCETON 57141.00 (163) 62619.00 (160) 20668.00 (140) 20819.00 (140) 22612.00 (143) -
(142)0UINCY 872952.00 ( 9) 851062.00 ( 8) 591714.00 ( 10) 595945.00 ( 10) 626901.00 ( 10)
(143)RANDGLPII 234900.00 ( 36) 243567.00 I 34) 88458.00 ( 44) 89094.00 ( 44) 103834.00 ( 44)
c (144)RAYNHAM 99582.00 (108) 106818.00 (107) 34236.00 (112) 34483.00 (112) 38030.00 (112)
(145)READING 145264.00 ( 79) 148920.00 ( 81) 55132.00 ( 84) 55529.00 ( 84) 65003.00 ( 79)
(146)REHOBOTH 121073.00 ( 95) 128751.00 ( 95) 49909.00 ( 95) 50268.00 ( 95) 57799.00 ( 88)
(147)REVERE 982386.00 ( 4) 940346.00 ( 4) 626103.00 ( 7) 630581.00 ( 7) 658144.0O ( 7)
(148)ROCHESTER 51248.00 (169) 61944.00 (163) 13329.00 (169) 13428.00 (169) 15810.00 (168)
(149)ROCKLAND 139574.00 ( 82) 149862.00 ( 79) 34870.00 (109) 35123.00 (109) 42381.00 (106)
Qd (159)ROCKPORT 33577.30 (193) 34561.00 (194) 12412.00 (174) 12502.00 (174) 12493.00 (178)
(151)ROWLEY 26916.00 (200) 29947.00 (200) 4553.00 (201) 4588.00 (201) 5072.00 (201)
(152)SALEM 239954.00 ( 31) - - 231765.00.( 37) 98772.00 I 36) 99480.00 ( 36) 108794.00 ( 38)
G (153)SALISBURY 31474.30 (191) 35765.00 (192) 10055.'00 (185) 10129.00 (185) 10342.00 (188)
(154)SAUGUS 284098.00 ( 20) 277651.00 ( 21) 98219.00 ( 37) 98923.00 1 37) 108836.00 ( 37)
(155)SCITUATE 65791.00 (144) 75046.00 (140) . 16038.00 (159) 16155.00 (159) 18689.00 (151)
(156)SEEKONK 63175.00 (149) 69083.00 (151) 29426.00 (117) 29638.00 (117) 35182.""0 (1-16)
(157)SHARON 128265.00 ( 92) 137125.00 ( 91) 52532.00 ( 86) 52910.00 ( 86) 62971.00 ( 82) (D
(158)SHERBORM 139510.00 1 83) 147200.00 ( 83) 58042.00 I 77) 58461.00 ( 77) 72997.00 ( 70)
(159)SHIRLEY 44632.00 (174) 45125.00 (177) 10289.00 (184) 10366.00 (184) 11332.00 (183)
(160)SHREWSBURY 231952.00 ( 38) 230160.00 ( 39) 118175.00 ( 23) 119022.00 ( 23) 130126.00 ( 24) 00
(161)SOMERSET 136563.00 ( 85) 140406.00 ( 88) 50839.00 ( 89) 51204.00 ( 89) 52777.00 1 98) -1
(162)SOMERVILLE 990617.00 ( 3) 941060.00 ( 3) 676883.00 1 4) 681724.00 ( 4) 719152.00 1 5)
CHART 31: ADJACENT-TOWN AREAS. P3PULATION AND EMPLOYMEUT DATA
AK dadE A -JEQAlUQ.....Ran A .--- &u Aaluala-.-aa AuJl-.AE AD-J1--Q--
(163)SOUTHBORO 134388.00 1 88) 148248.00 1 82) 56300.06 ( 82) 56404.00 ( 82) 66738.00 ( 75)
(164)STERLING 77278.00 (130) 82054.00 1131) 27292.00 (120) 27490.30 (120) 30457.00.(124)
(165)STONEHAM 282045.00 ( 21) 278944.00 1 20) 84895.00 1 50) 85506.00 ( 50) 99286.00 ( 46)
(166)STOUGHTON 186453.00 1 59) 203280.00 ( 54) 67495.00 ( 66) 67980.00 ( 66) 77766.00 ( 65)
(167)STOW 69903.00 (139) 79892.00 (134) 23075.0 (136) 23243.00 (136) 272 5.00 (132)
(168)SUDBURY 187213.00 ( 58) 234J4.7.00 ( 53) 74018.00 ( 57) 74551.00 V 57) 88009.00 ( 59)
(169)SUTTON 48284.00 (172) 48605.00 (176) 11294.00 1179) 11377.00 (179) 11308.00 (184)
(170)SWAMPSCOTT 165723.00 ( 66) 159160.00 ( 74) 73015.00 ( 61) 70517.00 ( 61) 74274.00 I 68)
(171)SWANSEA 149921.00 ( 75) 154381.00 ( 77) 54156.00 ( 85) 54545.00 ( 85) 56799.00 1 91)
(172)TAUNT0 89675.00 (116) 96800.00 (116) 27092.00 (121) 27288.00 (121) 30489.00 (123)
(173)TEMPLETON 33683.00 (192) 33860.00 (195) 12646.00 (173) 12738..00 (173) 130)34.00 (175)
-- (174)TEWKS8URY 239085.00 ( 32) 255492.00 ( 29) 91229.00 1 41) 91884.00 ( 41) 97761.00 ( 50) -
(175)TOPSFIELD 60424.00 (155) 61499.00- (165) 20535.00 (141) 20686.00 4141) 23282.00 (141)
(176)TOWNSEND 73222.03 (136) 74455.00 (142) 25324.00 (131) 25508.00 (131) 27294.00 (131)
C (177)TYNGSBORO 164858.00 ( 67) 1724-59.00 1 64) 50057.00 ( 93) 5041.8.00 ( 93) 54106.00 ( 96)
(178)UPTON 71621.00 (138) 78559.00 (136) 23714.00 (135) 23887.00 (135) 25019.00 (137)
(179)UXBRIDGE 35492.00 1188) 36623.00 (189) 7896.00 (194) 1956.00 (194) 7557.00 (195)
(180)W.BOYLSTON 202526.00 ( 51) 196A18.00 ( 58) 107077.00 ( 32) 107844.00 ( 32) 115987.00 .31)
(181)W.BRIO8EWATR 135230.00 ( 87) 149443.00 ( 80) 50080.00 ( 92) 50440.00 ( 92) 56656.00 ( 92)
(182)W.NEWBURY 89100.00 (118) 92894.00 (118) 25426.00 (130) 25611.00 (130) 26992.00 1134)
(183)WAKEFIELD 137782.00 1 84) 140730.00 1 87) 40388.00 (104) 40679.00 (104) 48422.00 (103)
(184)WALPOLE 107305.00 1 99) 113562.00 (101) 40174.00 (103) 41068.00 1103) 49224.00 (102)
(185)WALTHAM 270760.00 ( 24) 264112.00 1. 26) 131597.00 1 .19) 132542.00 ( 19) 157461.00 ( 20)
(186)WAREHAM 51361.00 (168). 67624.00 (155) 15907.00 (160) 16024.00 (160) 18190.00 (158)
(187)WATERTOWN 961869.03 ( 6) 919539.00 6) 731987.00 ( 21 737222.00 ( 2) 788403.00 1 2)
(188)WAYLANO 156656.00 ( 71) 164226.00 1 701 68849.00 ( 63)- 69344.00 ( 63) 86415.00 1 60)
(189)WELLESLEY 195518.00 ( 56) 194621.00 ( 59) 85522.00 t 48) 86136.00 ( 48) 107313.00 1 39)
(19C)WENHAM 85097.00 (121) 84768.00 (129) 29685.00 1116) 29901.00 (116) 33265.00 (118)
(191)WESTORO 95796.00 (111) 107382.00 (106) 29400.00 (118) 29613.00 (118) 34713.00 (117)
(192)WESTFORD 75134.00 (133) . 85618.00 (127) 18162.00 (150) 18295.00 1150) 22143.00 (142)
(193)WESTMINSTER 106905.00 (100) 109387.00 1104) 46950.00 ( 99) 47289.00 ( 99) 49444.00 (101)
(194)WESTON .243851.00 ( 29) 239236.00 ( 35) 131427.00 ( 20) 132370.00 ( 20) 160959.00 ( 19)
(195)WESTPORT 125489.00 ( 94) 129096.00 ( 94) 52169.00 1 87) 52543.00 ( 87) 53820.00 ( 97)
(196)WESTWOOD 140029.03 ( 81) 143830.00 ( 85) 64418.00 ( 68) 64881.00 ( 68) 79442.00 ( 63)
(197)WEYMOUTH 236285.00 ( 33) 243729.00 ( 33) 82650.00 ( 51) 83245.00 ( 51) 97938.00 ( 49)
1198)WHITMAN 145603.00 1 77) 158267.00 I 75) 50458.00 1 93) 50822.00 ( 90) 57657.00 ( 89)
(199)WTLMINGTON 188389.00 ( 57) 205411.00 ( 51) 86905.00 ( 46) 87530.30 ( 46) 104486.00 ( 42)
(200)WINCHENDON 35730.00 (186) 36163.00 (191) 13167.00 (170) 13263.00 (170) 13582.00 (172)
(201)WINCHESTER 230207.00 ( 40) 226138.00 ( 41) 65162.00 ( 67) 65632.00 ( 67) 78585.00 ( 64)
(202)WINTHROP 704565.00 ( 15) 676277.00 ( 15) 526141.00 ( 15) 529902.00 ( 15) 549037.00 ( 15)
(203)WOPURN 173907.30 ( 61) 179003.00 ( 63) 76266.00 ( 55) 76816.00 ( 55) 97568.00 ( 51)
(204)WORCESTER 269338.00 ( 25) - 265104.00 ( 25) 125134.00 1 21) 126033.00 ( 21) 138117.00 1 21)
(205)WRENTHAM 62939.03 (150) 67956.00 (153) f8356.00 (148) 18489.00 (148) 21100.00 (147)
(D
co
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area include:
Swansea-Fall River, N.Attleboro-Norton,




JOBS PER CAPITA COMPARES EMPLOYMENT LEVELS IN EACH TOWN
The obvious measure of each town's employment base
relative to the others is the ratio of number of jobs to
number of people in each town, i.e. Jobs per Capita (JPC). The
ALLOJOB allocation formula postulates that towns with a larger
than average JPC ratio should accommodate a population
increase up to the level which would result in a JPC ratio
equal to the area-wide average.
This algorithm assumes the redistribution of population
is a dependent variable which can be directed in response to
the present or future employment distribution pattern. In
fact, it is the OSP's policy to encourage and develop
employment in existing centers. However, since it is
mathematically simpler to analyze the relationship between
employment and population by assuming one factor is fixed and
the other flexible, I am taking the liberty with the model to
do so at this- time. Presumably, the 1980 employment
projections reflect the ipact of proposed State intervention
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in employment distribution, and therefore, may be taken as a
fixed value with little resultant net distortion to the
system.
The relative magnitude of each adjacent-town area's JPC
ratio will determine its proportionate share of the total
area-wide predicted population growth. The amount of each
adjacent-town area's share to be allocated to its "nucleus"
town will be equal to that town's proportion of its
adjacent-town area's population. For example, the JPC ratio
for the Bedford adjacent-town area is calculated by dividing
the total number of jobs in Bedford, Billerica, Burlington,
Lexington, Lincoln, Concord, and Carlisle by the total
population in that same area (Cf. Figure 2, page 66) . The size
of this adjacent-town JPC ratio (ADJPC), relative to the
area-wide average (AVEJPC) will determine the Bedford
adjacent-town area's population growth allocation. The Town of
Bedford's share of the allocation will be proportional to its
share of the adjacent-town area's population (POP75/ADJPOP75),
approximately 10% in this case.
For interest, Chart 33 (page 191) displays the JPC ratio
for each town and for each adjacent-town area, for 1970 and
1975. Each JPC index independently lists towns and
adjacent-town areas in descending order. Thus, for example,
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the three highest jobs per capita ratios in 1975 (JPC75) were
1.54, 1.07, and .94, corresponding to the towns of Bedford,
Cambridge, and Waltham. When the ADJPC of adjacent-town areas
is measured, the three highest ratios are .80, .80, and .78,
corresponding to the adjacent-town areas around Watertown,
Brookline, and Winthrop. One can observe a modifying, or
smoothing, effect on the extreme values. The ADJPC75 values
for the adjacent-town areas of Bedford (.51), Cambridge (.72),
and Waltham (.50) approach the area-wide average (.4737) as
the nucleus town's low-JPC neighbors are averaged into the
ratio.
The values of ADJPC75, plotted as "O"s in Plot 44 (page
196), are more horizontal than the JPC75 "X"s, as the larger
area-based ratios approach the area-wide average.
B. Generating the ALLOJOB Guideline
CALCULATION LOGIC
The algorithm for generating the job-based, or ALLOJOB,
guideline focuses on adjacent-town areas. It operates on the
assumption that each adjacent-town area will have the number
of jobs in 1980 which were projected for it by the Office of
State Planning. The algorithm then assigns a population
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change to each adjacent-town area which would equate the
resultant JPC ratio (ADJPC80) with the predicted area-wide
average JPC ratio (AVEJPC80). The nucleus town's
proportionate share of its adjacent-town area's population
change guideline is then calculated. This job-based population
change guideline has been named "AILOJOB280" to indicate that
it is the second major algorithm that was analyzed for 1980
population change projection and simulation. (77) Figure 4
(page 198) illustrates the derivation logic for the ALLOJOB
guideline, described below.
To calculate the ALLOJOB guideline, the predicted
area-wide average JPC ratio for 1980, AVEJPC80, becomes the
standard for population change redistribution. It is simply
calculated by dividing the total predicted numbers of jobs in
1980, TOTJOB80, by the predicted total population, TOTPOP80
(TOTPOP75 + TOTDLTPCP80):
(77) The author apologizes for the strange appearance of the
guideline names. They are an attempt, perhaps unsuccessful,
to establish a mnemonic convention.
The reader is cautioned that, because this model is a tool
for an iterative series of simulations and data manipulations,
variable names tend to change as the algorithm development
progresses. Thus, " A ILOJOB280 1  is represented as "TEMP280"
when it is compared with certain other guideline algorithms
and proportioning techniques. The refined version is renamed
"ALLOJOB180", only to be again renamed "TEMP180", "TEMP280",






Figure 4: DERIVATION LOGIC
for FUTURE-ORIENTED
EMPLOYMENT-BASED GUIDELINE
Chapter 3: INCLUSION OF EMPLOYMENT DATA page 199
B. The ALLOJOB Guideline
AVEJPC80 = TOTJOB80/TOTPOP80 = .4737
Each adjacent-town area has a predicted number of jobs for
1980, ADJOB80. The algorithm seeks to calculate an estimated
population level, ESTPOP80, which would equate the
adjacent-town area's 1980 JPC ratio, ADJPC80, with the
predicted area-wide average JPC, AVEJPC80: since
ADJPC80 = ADJOB80/ESTPOP80 = AVEJPC80
it follows that
ESTPOP80 ADJOB80/AVEJPC80
The difference between the adjacent-town area's current
population, ADJPOP75, and that estimated to result in an
average JFC by 1980, ESTPOP80, can be expressed as a
correction factor, JCBCCRB275:
JOBCORR275 = (ESTPOP80/ADJPOP75) - 1
The correction factor then applies to the individual town's
current population level, POP75, to produce the ALLOJOB
guideline, the recommended population change for that town.
ALLOJOB280 = POP75 * JOBCORR275
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Chart 48 (page 201) displays the ALLOJOB280 guideline,
as output from this set of eguations. The Boston
adjacent-town area is predicted to have the largest number of
jobs in 1980 (ADJOB80 = 887,874). Referring to Chart 50 (page
207), we can observe its 1975 JPC ratio (ADJPC75) was 0.64,
higher than the predicted area-wide average of 0.4737. A
larger population (ESTPOP80 = 1,874,179) would lower its
ADJPC80 (projected adjacent-town jobs per capita ratio) to
this area-wide average. This would represent a 45% increase
over the 1975 adjacent-town population (ADJPOP75 = 1,289,838).
The 45% correction factor (JOBCOERB275) is then applied to the
individual City of Boston (POP75 = 611,217) to result in the
ALLOJOB280 guideline population change for 1980 of 276,902.
Similarly, the City of Lynn (ranked 34 in Chart 48) is
central to an adjacent-town area with a ADJPC75 ratio of .37
in 1975 -- lower than the area-wide average. This results in a
negative ALLOJOB280 population-change guideline of -10,240.
PRELIMINARY OBSERVATIONS
The fact that a few of these population change guideline
allocations are absurdly high is surprising only by the
magnitude of the extreme values. Such distortions may be
expected from a single-factor allocation guideline. At this
CHART 48: 1NTERMEDIATE CALCULATIONS FOR ALLOJCB280 GUIDELINE
ADJCOO = PREDICTED EMPLOYMENT FOR ADJACENT-TOWN AREA, 1980
ESTPCP80 = ESTIMATED 1982 POPULATION NECESSARY FOR AOJPC80 TO EOUAL AVEPJC8C (.4737)
A0JPCP75 1975 POPULATION OF EACH ADJACENT-TOWN AREA
JOBCORR275 = CORRECTION FACTOR NECESSARY FOR ADJPOP75 TO EOUAL ESTPOP8G
POP75 = 1975 POPULATION OF EACH INDIVIDUAL TOWN




















































































































































































































































































































































































































































































































CHART 48: INTERMEDIATE CALCULATIONS FOR ALLOJ.08280 GUIDELINE
ADJO80* PREnICTED EMPLOYMENT FOR ADJACENT-TOWN AREA. 1980
ESTP-P80 - ESTIMATED 1980 POPULATION NECESSARY FOR ADJPC80 TO EQUAL AVEPJC80 (.4737)
ADJPCP75 1975 POPULATION OF EACH ADJACENT-TOWN AREA
J08CORR275 = CORRECTION FACTOR NECESSARY FOR ADJPOP75 TO EQUAL ESTPOP80
C.
POP75 = 1975 POPULATION OF EACH INDIVIDUAL TOWN















































































































































































































































































































































































































CHART 48: INT.ERMEDIATE CALCULATIONS FOR ALLOJOB280 GUIDELINE
ADJOB80 = PREDICTED EMPLOYMENT FOR ADJACENT-TOWN AREA. 1980
ESTPOP80 = ESTIMATED 1980 POPULATION NECESSARY FOR-ADJPC80 TO EQUAL AVEPJC80 (.4737)
ADJPOP75 = 1975 POPULATION OF EACH ADJACENT-TOW4 AREA
- JOBCORR275 - CORRECTION FACTOR NECESSARY FOR ADJPOP75 TO EQUAL ESTPOP80
POP75 = 1975 POPULATICN OF EACH INDIVIDUAL TOWN
ALLOJOB280 = 1980 JOB-BASED POP.CHANGE GUIDELINE FOR EACH TOWN
RANK lA.E ADJ.0f2.ADe -.- aA --- D--E-2--ANE E0D15----- -BANK ALLDJDMA.-RANS
( 81)NGRWOOD 63155.00 133311.51 ( 55) 122830.00 ( 97) 0.09 ( 46) 30985.00 ( 39) 2644.06 ( 37)
( 82)SHARON 62977.00 132935.77 ( 76) 137125.00 1 91) -0.03 ( 60) 13876.00 I 93) -423.92 ( 66)
( 83)N.READING 62096.00 131076.10 ( 22) 114142.00 (100) 0.15 ( 36) 11972.00 (110) 1776.17 ( 41)
84)FALL RIVER 61644.00 130121.99 (102) 170387.00 1 65) -0.24 (117) 93902.03 1 6) -22190.45 (202)
85)CARLISLE 60733.00 128199.00 ( 66) 137285.00 ( 90) -0.07 ( 70) 3173.00 (191) -210.00 ( 59)
( 86)CONCORD 59419.00 125425.33 ( 20) 98260.00 (114) 0.28 ( 23) 17064.00 ( 78) 4717.58 ( 26)
( 7)ACUSHNET 59235.00 125C36.93 ( 63) 136045.00 ( 93) -0.08 ( 77) 8834.00 (130) -714.80 ( 75)
I 88)REHOBOTH 57799.00 122005.73 1 73) 128751.00 ( 95) -0.05 ( 69) 7322.00 (139) -383.60 ( 64)
I 89)WHITMAN 57657.00 121705.99 (115) 158267.00 ( 75) -0.23 (116) 13552.00 ( 97) -3130.63 (137)( 90)FAIRHAVEN 57616.00 121619.44 ( 59) 128321.00 ( 96) -0.05 ( 67) 16527.00 1 81) -863.12 1 77)
I 91)SWANSEA 56799.00 119894.87 (103) 154081.00 ( 77) -0.22 (112) 15680.00 ( 86) -3478.94 (143)
I 92)W.8RIDGEWATR 56656.00 119593.01 ( 95)- 149443.00 ( 80) -0.20 (101) 7703.00 (135) -1538.61 (103)
( 93)MICDLETON 56538.00 119343.93 ( 67) 116994.00 ( 98) 0.02 ( 54) 4161.00 (178) 83.58 . 54)( 94)E.BRIDGEWATR 56483.00 119227.83 (106) 154665.00 ( 76) -0.23 (110) 9752.00 (124) -2234.40 (124)
( 95)MANSFIELD 55592.00 117347.06 ( 42) 112475.00 (103) 0.04 ( 52) 12348.00 (107) 534.88 ( 51)4 ( 96)TYNGS8ORO 541C6.00 114210.31 (136) 172459.00 ( 64) -0.34 (140) 4927.00 (169) -1664.11 (110)
( 97)WESTPORT 53820.00 113606.61 1 74) 129096.00 ( 94) -0.12 1 82) 13301.00 (104) -1595.90 (105)
( 98)SOMERSET 52777.00 111404.98 ( 96) 140406.00 ( 88) -0.21 (105) 20149.00 1 67) -4161.80 (156)
( 99)N.ATTLEBORO 52512.00 110845.60 ( 34) 98362.00 (113) 0.13 ( 38) 19885.00 ( 68) 2523.70 ( 38)
(1001ASHLAND 50607.00 106824.41 ( 60) 108090.00 (105) -0.01 ( 58) 9057.00 (128) -106.05 1 56)
1101)WESTMINSTER 49444.00 104369.47 ( 49) 109387.00 (104) -0.05 1 62) 4605.00 (175) -211.23 ( 60)
(102)WALPOLE 49224.00 103905.08 ( 94) 113562.00 (101) -0.09 ( 76) 19032.00 ( 71) -1618.41 (106)
(103)WAKEFIELD 48422.00 102212.17 (146) 140730.00 1 87) -0.27 (126) 25976.00 ( 51) -7109.64 (182)
1104)NAIANt 47054.00 99324.51 ( 37) 88365.00 (124) 0.12 ( 37) 4096.00 (181) 508.01 ( 52)
(105)ATTLEBORO 45946.00 96985.68 1 46) 96829.00 (115) 0.00 1 56) 34266.00 1 34) 55.45 ( 55)
(106)RCCKLAND 42381.00 89460.45 (176) 149862.00 ( 79) -0.40 (158) 16239.00 ( 83) -6545.09 (179)
(107)FITCHURG 42203.00 89084.72 ( 75) 102105.00 (110) -0.13 ( 83) 41781.00 ( 24) -5327.85 (170)
(108)LEOMINSTER 42159.00 88991.84 ( 77) 103269.00 (109) -0.14 ( 86) 36C30.00 ( 32) -4981.22 (165)
(109)LUNENBURG 41328.00 87237.72 ( 86) 103827.00 (108) -0.16 (.88) 8158.00 (133) -1303.47 ( 96)
1110)FCXBORD 39173.00 82688.81 (121) 113203.00 (102) -0.27 (123) 14890.00 ( 88) -4013.64 (150)
(111)BOXFORD 38051.00 80320.42 ( 89) . 93081.00 (117) -0.14 ( 87) 4673.00 (173) -640.63 ( 74)
(112)RAYNHAM 38030.00 80276.09 (118) 106818.00 (107) -0.25 (121) 8100.00 (134) -2012.67 (116)(113)HINGHAM 36740.00 77553.08 (18) 138973.00 ( 89) -0.44 (170) 19695.00 1 69) -8704.32 (190)(114)ACTON 35873.00 75722.96 ( 90) 91650.00 (121) -0.17 ( 94) 18397.00 1 73) -3197.05 (138)
(115)ASIHBURNHAM 35774.00 75513.99 ( 48) 78818.00 (135) -0.04 ( 61) 3925.00 (183) -164.53 ( 57)
(116)SEEKONK 35182.00 74264.36 ( 43) 69083.00 (151) 0.08 1 48) 11815.00 (11.1) 886.15 ( 47)
(117)WESTBORO 34713.30 73274.36 (134) 107382.00 (106) -0.32 (136) 14784.00 ( 89) -4695.83 (161) r)
(118)WENIAM 33265.00 70217.83 (112.) 84768.00 (129) -0.17 ( 96) 3516.00 (1881 -603.51 ( 72)
(119)BEVERLY 31452.00 66390.84 ( 82) 72193.00 (146) -0.08 ( 74) 38193.00 ( 28) -3069.58 (135)
(120)NORWELL 31283.00 66034.10 (173) 115223.00 ( 99) -0.43 (162) 9389.00 (125) -4008.18 (149)
CHART 48: INTERMEDIATE CALCULATIONS FOR ALLOJGB280 GUIDELINE
ADJOBO PREDICTED EMPLOYMENT FOR ADJACENT-TOWN AREA, 1980
ESTPOP80 = ESTIMATED 1980 POPULATION NECESSARY FOR ADJPC80 TO EQUAL AVEPJC80 (.4737)
C~ ADJPDP75 = 1975 POPULATION OF EACH ADJACENT-TOWN AREA
JOBCORR275 = CORRECTION FACTOR NECESSARY FOR ADJPOP75 TO EQUAL ESTPOP80
POP75 = 1975 POPULATION OF EACH INDIVIDUAL TOWN































































































































































































































































































































































































































































































CHART 48: INTERMEDIATE CALCULATIONS FOR ALLOJOB280 GUIDELINE
ADJOB80 PREDICTED EMPLOYMENT FOR ADJACENT-TOWN AREA, 1980
ESTPOP80 = ESTIMATED 1980 POPULATION NECESSARY FOR ADJPC80 TO EQUAL AVEPJC8o (.4737)
C0 ADJPOP75 = 1975 POPULATION OF EACH ADJACENT-TOWN AREA
JOBCORR275 = CORRECTIGN FACTOR NECESSARY FOR ADJPOP75 TO EQUAL ESTPOP80
POP75 = 1975 POPULATION OF EACH INDIVIDUAL TOWN
C ALLOJOB280 = 1980 JOn-BASED POP.CHANGE GUIDELINE FOR EACH TOWN
IC
C (161)CCHASSET 17093.00 36080.97 (183) 65377.00 (159)- -0.45 (169) 7614.00 (136) -3411.90 (141)
(162)GARDNER 16497.00 34822.89 ( 80) 42390.00 (184) -0.18 1 93) 19327.00 ( 70) -3450.09 (142)
(163)BOLTON .16487.00 34801.79 (153) 54994.00 1171) -0.37 (148) 2454.00 (195) -901.04 ( 79)
C (164)PEMBROKE 16215.00 34227.63 (198) 86841.00 (126) -0.61 (200) 12961.00 (106) -7852.53 (187) 3
(165)GROTON 16158.00 34107.31 (157) 55660.00 (169) -0.39 (151) 5490.00 (159) -2125.84 (121)
(166)ESSEX 16134.00 34056.65 (144) 55139.00 (170) -0.38 (154) 28.77.00 (192) -1100.02 ( 87)
C (167)HANOVER 16007.00 33788.57 (171) 58783.00 (168). -0.43 (161) 10977.00 (117) -4667.40 (159) '3
(168)ROCHESTER 15810.00 33372.73 (165) 61944.00 (163) -0.46 (177) 2262.00 (200) -1043.33 ( 84)
(169)GLOUCESTER 14405.00 30406.97 (122) 43025.00 (179) -0.29 (133) 28255.00 ( 43) -8286.40 (188)
(170)MEDFIELD 14244.00 30067.12 (161) 50389.00 (174) -0.40 (157) 10126.00 (122) -4083.81 (153)
(171)HUBBARDSTON 13974.00 29497.19 1 65) 33761.00 (196) -0.13 1 84) 1622.00 (204) -Z04.85 ( 58)
(172)WINCHENDON 13582.00 28669.73 ( 97) 36163.00 (191) -0.21 (102) 6801.CO (142) -1409.22 1 99)
C (173)KINGSTON 13318.00 28112.46 (189) 67780.00 (154) -0.59 (198) 6997.00 (140) -4094.92 (154) b
(174)MILLIS 13279.00 28030.14 (197) 67515.00 (156) -0.58 (197) 6309.00 (149) -3689.70 (146)
(175)TEMPLETON 13034.00 27512.98 ( 87) 33860.00 (195) -0.19 1 97) 6110..00 (152) -1145.31-( 89)
(176)PLYMOUTH 13013.00 27468.65 (149) 54052.00 (172) -0.49 (181) 26874.00 1 48) -13216.92 (197)
(177)FRANKLIN 12917.00 27266.01 (195) 62415.00 (162) -0.56 (190) 1-8843.00 ( 72) -10611.43 (194)
(178)ROCKPORT 12493.00 26371.00 (100) 34561.00 (194) -0.24 (115) 6306.00 (151) -1494.35 (102)
(179)HOPEDALE 12475.00 26333.01 (158) 49860.00 (175) -0.47 (178) 4031.00 (182) -1902.07 (115)
(180)HARVARD 11867.00 25049.60 (167) 42586.00 1183) -0.41 (159) 9272.00 (126) -3818.10 (148)
(181)HULL 11737.00 24775.19 (159) 37801.00 (187) -0.34 (145) 10492.00 (121) -3615.43 (145)
(182)CLINTON 11368.00 23996.28 (127) 32074.00 (198) -0.25 (122) 13440.00 (101) -3384.81 (140)
(183)SHIRLEY 11332.00 23920.29 (179) 45125.00 (177) -0.47 (174) 4471.00 (176) -2100.97 (119)
(184)S.UTTON 11308.00 23869.63 (180) 48605.00 (176) -0.51 (183) 5193.00 (167) -2642.75 (130)
(i C 185)AMESBURY -11110.00 23451.68 (150) 42753.00 (181) -0.45 (171) 13848.00 ( 95) -6251.83 (175)
(186)MARSHFIELD 10966.00 23147.72 (203) 71472.00 (148) -0.68 (203) 20161.00 1 66) -13631.43 (198)
(187)NEWAURYPORT 10902.00 23012.62 (151) 42617.00 (182) -0.46 (175) 16687.UO ( 80) -7676.24 (185)
(188)SALISBURY 10342.00 21830.54 (130) 35765.00 (192) -0.39 (152) 5230.00 (164) -2037.67 (117)
(189)BOXBORO 10070.00 21256.38 (175) 41551.00 (185) -0.49 (179) 2415.00 (196) -1179.55 ( 92)
(190)NORTHBRIDGE 9569.00 20198.84 (185) 42950.00 (180) . -0.53 (187) 11990.00 (109) -6351.25 (177)
(191)AYER 9480.00 20010.97 (166) 32703.00 (197) -0.39 (150) 6726.00 (145) -2610.36 (129)
(192)PLYMPTON 89C6.00 18799.34 (193) 44738.00 (178) -0.58 (195) 1699.00 (203) -985.06 ( 82)
(193)MATTAPOISETT 8787.00 18548.15 (191) 36701.00 (188) -0.49 (180) 5377.00 (162) -2659.54 (131)
s (194)NEWBURY 8310.00 17541.27 (181) 38363.00 (186) -0.54 (188) 4152.00 (179) -2253.52 (125)
(195)UXBRIDGE 7557.00 15951.79 (186) 36623.00 (189) -0.56 (189) 8429.00 (132) -4757.60 (162) M
(196)HAMILTON 7546.00 15928.57 (196) 36232.00 (190) -0.56 (191) 6743.00 (144) -3778.59 (147)
1 (197)DUXBURY 6653.00 14043.57 (205) 50893.00 (173) -0.72 (205) 10774.00 (120) -7800.99 (186) N)
(198)IPSWICH 6013.00 12692.61 (199) 30584.00 (199) -0.58 (196) 11677.00 (114) -6830.95 (180) 0
(199)BLACKSTONE 5791.00 12224.00 (202) 34604.00 (193) -0.65 (2011 6514.00 (146) -4212.90 (157)
Cr (200)MARION 5629.00 11882.04 (190) . 27712.00 (201) -0.57 (194) 3701.00 (187) -2114.13 (120)
CHART 48: INTERMEDIATE CALCULATIONS FOR ALLOJCB280 GUIDELINE
ADJCB80 x PREDICTED EMPLOYMENT FOR ACJACENT-TOWNl AREA, 1983
ESTPOP80 = ESTI.MATED 1980 POPULATION NECESSARY FOR ADJPCBO TO EQUAL AVEPJC80 (.4737)
ADJPOP75 = 1975 POPULATION OF EACH ADJACENT-TOWNI AREA
JOBCORR275 = CORRECTION FACTOR.NECESSARY rOR ADJPOP75 TO EQUAL ESTPOP80
POP75 = 1975 POPULATION OF EACH INDIVIDUAL TOWN

























































CHART 50: IMPACT OF ALLOJOB286 GUIDELINC ON EACH ADJACENT-TOWN AREA'S JPC RATIG, ALPHABETIC
POP75 = 1975 POPULATION OF EACH INDIVIDUAL TOWN
ALLOJOR280 = 1980 JOR-BASED POP.CHANGE GUIDELINE FOR EACH TOWN
JPC75 = 1915 JOES PER CAPITA RATIO, EACH TOWN
ADJPC75 =1975 JOBS PER CAPITA RATIO, EACH ADJACENT-TOW14 AREA
FIN-ADJPC280 = 1980 PROJECTED ADJPC, ASSUMING EACH TOWN'S POP.CHANGE z ALLOJCB280
I 1)ABINGTON -4024.90 1151) 13436.00 (.102) 0.17 (147) 0.28 (142) U.43 (148)
I 2)ACTON -3197.05 (138) 18397.00 1 73) 0.28 1 80) 0.32 (113) 0.44 (134)( I 3)ACUSHNET -714.80 1 75) 8834.0U (130) 0.21 (116) 0.42 1 57) 0.48 1 87)
I 4)AMESBURY -6251.83.(175) 13848.30 ( 95) 0.24 (100) 0.25 (154) 0.45 (126)
I 5)ANDOVER -480.58 1 68) 26383.OC 1 50) 0.73 ( 8) 0.42 ( 49) 0.46 (107)
C ( 6)ARLINGTON 5718.44 ( 22) 51721.00 1 19) 0.15 (158) 0.46 1 37) 0.40 (163)
I 7)ASHBURNHAM -164.53 ( 57) 3925.00 (183) 0.18 (134) 0.44 1 42) 0.52 ( 29)
1 8)ASHIY -41.67 ( 65) 2379.00 (197) 0.04 (205) 0.37 ( 81) 0.45 (120)
I 9)ASHLAND -106.05 ( 56) 9057.00 (128) 0.50 1 24) 0.39 1 68) 0.48 ( 80)
10)ATTLEBORO 55.45 ( 55) 34266.OC ( 34) U.68 ( 9) 0.40 ( 66) j.4 6 (117)
I 11)AURURN 3865.93 1 30) 15683.00 ( 85) 10.37 ( 50) 0.54 1 22) 0.52 1 31)
( I 12)AVON -1174.35 1 91) 5159.00 (168) 0.52 1 20) 0.32 (116) 0.46 (114)
I 13)AYCR -2610.36 (129) 6726.00 (145) 0.61 1 12) 0.26 (149) 0.48 1 77)
( 14)HEDFORD 5045.68 ( 24) 13492.00 1 99) 1.44 1 1) 0.50 ( 31) 0.50 ( 54)
( I 15)BELLINGHAM -7631.33 (184) 15164.00 ( 87) . 0.11 (181) 0.21 (181) 0.49 ( 73)
( 16)BELMONT 16752.20 ( 15) 28025.00 1 44) 0.18 (138) 0.65 ( 15) 0.52 1 37)
17)BCRKLEY -511.81 1 71) 2267.00 (199) 0.06 (202) 0.33 (112) 0.52 ( 43)
k. I 18)BERLIN -797.74 ( 76) 2312.00 (199) 0.10 (186) 0.27 (144) 0.39 (168)
( 19)BEVERLY -3069.58 (135) 38193.00 ( 28) . 0.32 ( 64) 0.39 ( 69) 0.48 1 81)
I 20)BILLERICA 3515.88 ( 33) 38272.GO 1 27) 0.20 (119) 0.44 1 43) 0.58 ( 4)
I 21)BLACKSTONE -4212.90 (.157) 6514.00 (146) 0.09 (189) 0.15 (200) 0.37 (182) 3
I 22)BGLTON -901.04 ( 79) 2454.00 (195) 0.30 ( 73) 0.26 (150) 0.44 (135)
( 23)SCSTON 276902.68 1 1) 611217.00 1 1) 0.84 1 5) 0.64 ( 16) 0.44 (136)
I 24)B0XBORO -1179.55 ( 92) 2415.00 (196) 0.09 (191) 0.20 (187) 0.34 (199)
I 25)BGXFGRD -640.63 ( 74) 4673.00 (173) 0.08 (194) 0.36 ( 87) 0.59 ( 2)
I 26)BOYISTON 669.81 1 48) 3270.00 (190) 0.16 (149) 0.52 ( 25) 0.53 1 18)( ( 27)BRAINTREE -5728.43 1171) 36455.00 ( 30) 0.49 1 27) 0.34 (102) 0.35 (195)
I 29)BRIDGEWATER -4893.70 (164) 13704.00 ( 96) 0.34 1 59) 0.26 (152) 0.43 (149)
I 29)BROCKTON -23787.78 (204) 96071.00 ( 4) 0.37 1 51) 0.31 (123) 0.46 (115)
. ( 33)BRCOKLINE 41498.91 ( 6) 53133.00 ( 18) 0.31 ( 66) 0.79 ( 2) 0.55 1 6)
I 31)BURLINGTON 10315.55 1 20) 25005.00 ( 55) 0.80 ( 6) 0.52 1 26) 6.54 1 9)
I 32)CAMBRIDGE 57725.63 ( 3) 95431.00 ( 5) 1.07 1 2) 0.72 1 9) 0.50 ( 55)
( 33)CANTON 1135.).36 ( 18) 18309.00 ( 74) 0.54 1 16) 0.72 ( 10) 0.54 1 10)
I 34)CARLISLE -210.00 ( 59) 3173.00 (191) 0.16 (153t 0.36 ( 88) 0.46 (109)( 35)CARVER -1667.77 (111) 3809.i0 (186) 0.07 (201) 0.23 (168) 0.50 ( 64)
( 36)CHELMSFORD -11031.00 (195) 33372.00 t 35) 0.19 (127) 0.29 (129) 0.42 (154) 04
I 37)CHELSEA 16781.52 ( 13) 27668.00 ( 46) 0.39 ( 44) 0.73 ( 6) 0.54 ( 11) (D
I 38)CLINTON -3384.81 (140) 13440.00 (101) 0.49 1 26) 0.31 (121) 0.-#5 (121)
I 39)CCHASSET -3411.90 (141) 7614.00 (136) 0.23 (103) 0.22 (173) 0.46 (110)
( 40)CONCORD 4717.58 ( 26) 17064.00 1 78) 0.47 1 32) 0.51 ( 28) 0.54 ( 12)
I 41)DANVERS -1593.29 (104) 24897.00 ( 56) 0.55 ( 15) 0.39 ( 70) 0.45 (127)
1 42)DARTMOUTH -949.28 ( 81) 21891.U% ( 61) 0.30 ( 78) 0.44 1 46) 0.52 ( 44)
CHAPT 50: IMPACT OF ALLOJOB289 GUIDELINE UN EACH ADJACENT-TGWN AREA'S JPC RATIO, ALPHABETIC
POP75 = 1975 POPULATION OF EACH INDIVIDUAL TOWN
ALLOJO3280 = 1980 J03-BASED POP.CHANGE GUIDELINE FOR EACH TOWN
JPC75 = 1975 JOSS PER CAPITA RATIO, EACH TCWN
ADJPC75 = 1975 JOBS PER CAPITA RATIO, EACH ADJACENT-TOWN AREA






















































































































































































































































































































































































































































































CiARt 50: IMPACT OF ALLOJO'280 OUIDCLINL ON EACH ADJACENT-TOWN AREA'S JPC RATIO, ALPHABETIC
PnP75 = 1975 POPULATION OF FACH INDIVIDUAL TCWN
ALLCJOB280 = 1980 JOP-BASED POP.CHANCE GUIDELINE FOR EACH TOWN
JPC75 = 1975 JOJS PER CAPITA RATIO, EACH TOWN
ADJPC75 = 1915 JOBS PER CAPITA RATIO, EACH ADJACENT-TOWN AREA
FIN.ADJPC280 = 1980 PROJECTED ADJPC, ASSUMING EACH TOWN'S POP.CHANGE = ALLOJC0280
( 85)LAWRENCE 7457.39 ( 21) 65649.00 ( 13) 0.47 ( 31) 0.49 ( 35) 0.50 ( 53)
( 86)LEICESTER 2474.21 ( 39) 9043.60 (129) 0.18 (136) 0.55 1 18) 0.53 ( 19)
C 87)LEOMINSTER -4981.22 (165) 36030.00 ( 32) 0.38 1 49) 0.38 ( 76) 0.47 ( 90)
88)LEXINGTON 105q8.87 ( 19) 32275.00 ( 37) 0.36 ( 55) 0.51 1 29) 0.50 ( 58)
C 89)LINCOLN 4547.50 1 28) 7336.G0 (138) 0.16 (155) 0.64 ( 17) 0.60 C 1)
I 90)LITTLFTON -2699.23 (132) 6744.0C (143) 0.27 1 84) 0.24 (162) '0.43 (142)
I 91)LOWELL -32385.43 (205) 92585.00 ( 7) 0.40 ( 41) 0.28 (137) 0.40 (162)
92)LUNENBURG -1363.47 ( 96) 8158.00 (133) 0.12 (172) 0.37 ( 82) 0.47 ( 91)
93)LYNN -1924-.41 (193) 84269.0G C 10) 0.52 1 19) 0.37 ( 84) 0.40 (164)
I 94)LYNNFIELD -1135.R3 ( 89) 11787.00 (112) 0.25 1 95) 0.38 ( 77) 0.46 (111)
95)MALDEN -15739.36 (200) 54317.00 ( 17) 0.33 ( 60) 0.29 (131) 0.33 (201)
( 96)MANCIIEST"R -1656.19 (1)8) 5587.00 (158) 0.15 (159) 0.31 (122) 0.42 (155)
I 97)MANSFIELD 534.88 1 51) 12348.00 (107) 0.23 (106) 0.42 ( 58) 0.51 ( 50)
98)MARBLEHEAD -4688.04 (160) 21649.00 ( 62) 0.18 (139) 0.34 (103) 0.39 (169)
( 99)MARION -2114.13 (120) 3701.00 (187) 0.21 (117) 0.17 (197) 0.37 (185)
(100)MARLBORO -3278.97 (139) 31962.00 ( 38) 0.25 ( 96) 0.35 1 96) 0.47 C 98)
(101)MARSIIFIELD -13631.43 (198) 20161.00 ( 66) 0.13 (168) 0.13 (204) 0.36 (190)
(102)MATTAPOISETT -2659.54 (131) 5377.00 (162) 0.15 (162) 0.20 (188) 0.29 (203)
(103)MAYNARD -4.70.27 ( 67) 9882.00 (123) 0.64 ( 11) 0.38 ( 78) 0.46 (112)
(104)MEDFIELD -40H3.81 (153) 10126.00 (122) 0.20 (1.21) 0.25 (157) 0.35 (197)
(105)MEDFORD -22367.77 (203) 62507.00 ( 14) 0.28 ( 82) 0.27 (147) 0.29 (202)
(106)MEDWAY -5029.19 (168) 8820.00 (131) 0.15 (160) 0.18 (192) 0.41 (159)
(107)MELROSF -9283.32 (192) 32426.00 1 36) 0.19 (129) 0.29 4132) 0.40 (165)
(108)MENDON -1394.77 ( 98) 2739.00 (-193) 0.24 ( 98) 0.23 (164) 0.48 ( 78)
(109)MERRIMAC -1477.40 (101) 4288.00 (177) 0.13 (167) 0.28 (138) v.54 ( 8)
(110)METHUEN -16!;9.46 (112) 37144.00 ( 29) 0.21 (114) 0.42 1 50) 0.49 ( 72)
(111)MIDOLEBORO -6394.30 (178) 14606.30 ( 90) 0.31 ( 70) 0.23 (169) 0.43 (152)
(112)MIDDLETON 83.58 ( 54) 4161.30 (178) 0.33 ( 61) 0.40 1 65) 0.47 ( 99)
(113)MILFORD -125.1.15 (196) 24109.0C ( 57) 0.23 (104) 0.21 (183) 0.43 (143)
(114)MILLBURY 2703.73 ( 36) 12211.30 (108) 0.22 (108) 0.53 1 24) 0.52 ( 33)
(11 )MILLIS -3689.70 (146) 63C9.)3 (149) 0.23 (105) 0.17 (195) 0.36 (191)
(116)MILLVILLE -1010.03 ( 86) 1758.00 (202) 0.09 (190) 0.17 (193) 0.45 (124)
(117)MILTON 17115.76 1 12) 27345.00 1 47) 0.13 (169) 0.73 1 7) 0.52 ( 39)
(118)N.ANDUVER 619.27 1 49) 17751.00 ( 77) 0.78 ( 7) 0.45 1 39) 6.47 ( 95)
(119)N.ATTLEBORO 2523.70 1 38) 19885.00 ( 68) 0.31 ( 71) 0.45 1 41) 0.54 ( 17)
(120)N.READING 1776.17 ( 41) 11972.00 (110) 0.19 (130) 0.50 1 32) 0.54 ( 14) Og
(121)NAHANT 518.0l 1 52) 4096.00 (181) 0.12 (173) 0.51 ( 30) 0.59 ( 3) (D
(122)NATICK 3616.80 ( 32) 30545.00 1 40) 0.54 1 17) 0.42 C 51) U.47 (100)
(123)NEEDHAM 20241.37 ( 9) 2q991.00 ( 41) 0.48 1 29) 0.74 ( 5) 0.53 ( 22) c
(124)NEW BEDFOR -7540.0 (183) 97583.,)0 ( 3) 0.51 ( 22) 0.42 ( 59) 0.47 (102) MD
(125)NEWIURY -22r5i.52 (125) 4152.00 (179) 0.08 (195) 0.21 (180) 0.44 (133)
(126)NEWIBURYPORT -7676.24 (185) 16687.00 ( 80) 0.32 ( 63) 0.24 (161) 0.46 (108)
C1APT 50: IMPACT OF ALLOJOR280 GUIDELINL ON EACH ADJACENT-TOWN AREA'S JPC RATIO, ALPHABETIC
POP75 = 1975 POPULATION OF EACH INDIVIDUAL TOWN
ALLOJOB280 = 1980 JOP-BASEI) POP.CHANGE GUIDLLINE FOR EACt TOWN
JPC75 = 1975 JOPS PEP CAPITA RATIO, EACH TOWN
ADJPC75 = 1975 JOBS PER CAPITA RATIO, EACH ADJACENT-TOWN AREA
FINADJPC280 = 1980 PROJECTED ADJPC, ASSUMING EACH TOWN'S POP.CHANGE = ALLOJCB280
BANK NaME ALLD2 20-_BAU! 2EO15 ------- & K ECl5------_EANK Aif5----a E-ADE2A
(127)NEWTON 59229.59 1 2) 89789.00 ( 8) 0.43 ( 38) 0.73 ( 8) 0.52 ( 40)
(12A)NORFOLK -1659.10 (109) 5894.00 (154) 0.18 (140) 0.29 (133) 0.53 ( 23)
(129)NORTHBORO -31'23.06 (136) 10935.00 (118) 3.16 (150) 0.28 (136) 0.36 (186)
(130)NORTtIBRIDGE -6351.25 (177) 11990.00 (109) 0.30 ( 72) 0.22 (172) 0.34 (198)
(131)NORTON -639.40 ( 73) 11193.00 (116) 0.21 (118) 0.39 1 72) 0.50 ( 661
(132)NORWELL -4008.18 (149) 9389.00 (125) 0.19 (131) 0.22 (175) 0.54 1 15)
(133)NCRWOOD 2644.u6 ( 37) 30985.00 (, 39) 0.51 1 21) 0.42 ( 52) 0.40 (166)
(134)PAXTON 955.12 ( 46) 3837.00 (184) 0.11 (178) 0.55 ( 19) 0.52 ( 34)
(135)PEAB0DY 2975.77 ( 35) 477C8.00 ( 20) 0.31 ( 67) 0.46 1 38) 0.52 ( 41)
(136)PEMBROKE -7852.53 (187) 12961.00 (106) 0.08 (198) 0.15 (202) 0.43 (151)
(137)PEPPERELL -3570.49 (144) 6949.00 (141) 0.17 (144) 0.19 (189) 0.38 (173)
(138)PLAINVILLE -871.80 1 78) 5780.00 (157) 0.35 ( 56) 0.35 ( 99) 0.43 (153)
(139)PLYMOUTH -11216.92 (197) 26874.00 ( 48) 0.26 ( 91) 0.21 (185) 0.46 (118)
(140)PLYMPTON -9115.06 ( 82) 1699.00 (203) 0.37 ( 52) 0.17 (198) 0.41 (160)
(141)PRINCETON -498.58 ( 69) 2097.00 (201) 0.08 (193) 0.33 (107) 0.38 (172)
(142)CUINCY 493f,4.67 ( 4) 88856.00 ( 9) 0.42 ( 40) 0.70 ( 12) 0.53 ( 24)
(143)RANDOLPII -2987.00 (134) 29832.00 ( 42) 0.25 ( 97) 0.36 1 89) 0.34 (200)
(144)RAYNHAM -2012.67 (116) 8100.00 (134) 0.20 (125) 0.32 (120) 0.51 ( 51)
(145)READING -1893.33 (114) 24083.00 ( 58) C.20 (122) 0.37 1 85) 0.45 (128)
(146)REHOBOTH -383.60 1 64) 7322.J00 (139) 0.12 (177) 0.39 ( 73) 0.53 ( 27)
(147)REVERE 209C1.36 ( 8) 43740.00 ( 22) 0.20 (123) 0.67 ( 13) 0.52 ( 42)
(148)ROCIiESTER -1043.33 ( 84) 2262.00 (200) 0.10 (188) 0.21 (186) 0.39 (171)
(149)ROCKLAND -6545.09 (179) 16239.00 ( 83) 0.30 C 74) 0.23 (167) 0.39 (170)
(150)RCCKPORT -1494.35 (102) 6306.00 (151) 0.21 (115) 0.36 1 90) 0.50 ( 59)
(151)ROWLEY -2219.81 (123) 3455.00 (189) 0.18 (137) 0.15 (201) 0.36 (188)
(152)SALEM -356.70 ( 63) 39072.10 ( 26) 0.49 ( 28) 0.42 ( 53) 0.49 1 74)
(153)SALISBURY -2037.67 (117) 5230.00 (164) 0.24 (101) 0.28 (139) 0.52 1 36)
(154)SAUGUS -4337.63 (158) 25136.00 ( 54) 0.30 ( 75) 0.35 ( 97) 0.43 (144)
(155)SCITUATE -8524.21 (189) 18187.J0 ( 75) 0.15 (161) 0.21 (184) 0.51 ( 47)
(156)SECKONK 886.15 ( 47) 11815.00 (111) 0.29 ( 79) 0.42 ( 60) 0.53 ( 28)
(157)SHARON -423.92 C 66) 13876.00 ( 93) 0.12 (174) 0.38 ( 79) 0.45 (129)
(158)SHERBORN 193.83 C 53) .4143.00 (180) 0.08 (196) 0.39 ( 71) 0.51 ( 48)
(159)SHI RLEY -210-.97 (119) 4471.00 (176) 0.25 ( 92) 0.22 (171) 0.37 (1813
(160)SHRFWSBURY 4322.41 ( 29) 22347.00 ( 60) 0.26 ( 88) 0.51.( 27) 0.52 ( 35)
(161)SGMERSET -4161.80 (156) 20149.00 ( 67) 0.17 (148) 0.36 ( 93) 0.48 ( 88)
(162)SOMERVILLE 49190.22 ( 5) 80231.00 ( 11) 0.27 ( 85) 0.72 1 11) 0.54 ( 16)
1163)SUUTHUDRO -320.70 ( 62) 6448.00 1147) 0.50 ( 25) 0.38 ( 80) 0.48 ( 84) M
(164)STERLING -1042.81 ( 83) 4817.00 (171) 0.13 (166) 0.33 (106) 0.40 (161)
(165)STONEHAM -5302.14 (169) 21322.C0 ( 63) 0.39 1 46) 0.30 (128) 0.45 (130)
(166)STOUGHTON -4989.00 (167) 25920.00 ( 52) 0.26 1 89) 0.33 (108) 0.43 (145) C
(167)STOW -1328.13 ( 97) 4723.Or (172) 0.14 (164) 0.29 (134) 0.44 (137)
(168)SUDBURY -14'9.23 (100) 15737.00 ( 84) 0.30 ( 76) 0.36 ( 91) 0.43 (146)
CHART 50: IMPACT OF ALLOJors28 GUIDELINE ON EACH ADJACENT-TOWN AREA'S JPC RATIO, ALPHABETIC
POP75 = 1975 POPULATION OF EACH INDIVIDUAL TOWN
ALLOJOB280 = 1980 JOLI-BASED POP.CHANGE GUIDELINE FOR EACH TOWN
JPC75 = 1975 JOOS PER CAPITA RATIO, EACH TCWN
ADJPC75 = 1975 JOBS PER CAPITA RATIO, EACH ADJACENT-TOWN AREA
FIN-ADJPC280 = 1980 PROJECTED ADJPC, ASSUMING EACH TOWN'S POP.CHANGE = ALLOJOB280
aAuK tiAmiE RUM~B.At EI------ ANE lpi ----- BANK~A~EE~~l~U
(169)SUTTON -2642.75 (130) 5193.00 (167) 0.15 (156) 0.23 (165) 0.28 (204)
(170)SWAMPSCOTT -211.70 1 61) 14170.00. ( 91) 0.17 (146) 0.44 1 44) 0.51 ( 49)
(171)SWANSEA -3478.94 1143) 15680.00 ( 86) 0.11 (184) 0.35 (100) 0.46 (119)
(172)TAUNTON -14498.99 (199) 43262.00 ( 23) 0.40 ( 43) 0.28 (143) 0.42 (156)
(173)TEMPLETON -1145.31 ( 89) 6110.00 (152) 0.17 (143) 0.37 ( 83) 0.47 ( 92)
(174)TEWKSBURY -4983.74 (166) 25916.00 ( 53) 0.24 ( 99) 0.35 ( 95) 0.47 ( 93)
(175)TOPSFIELO -1171.53 ( 90) '5832.00 (155) 0.14 (165) 0.33 (109) 0.49 7 15)
(176)TOWNSEND -1182.31 ( 93) 5227.00 (165) 0.25 ( 93) 0.34 (101) 0.46 (104)
t (177)TYNGSBORO -1664.11 (110) 4927.00 (169) 0.16 (151) 0.29 (130) 0.47 1 94)
(178)UPTON -1251.00 ( 94) 3817.00 (185) 0.11 (179) 0.30 (125) 0.49 1 71)
(179)UXBRIDGE -47'7.6U (162) 8429.00 (132) 0.23 (102) 0.21 (178) 0.46 (105)
' (180)h.BOYLSTON 16c4.01 1 42) 6441.00 (148) 0.25 ( 94) 0.55 ( 20) 0.53 ( 20)
(181)W.BRIDGEWATR -1538.61 (103) 77.03.00 (135) 0.26 ( 90) 0.33 (111) 0.50 ( 62)
(182)W.NEWBURY -1043.96 1 85) 2700.00 (194) 0.05 (204) 0.27 (146) 0.51 ( 46)
- (183)WAKEFIELD -7109.64 (182) 25976.00 1 51) 0.39 ( 47) 0.28 (141) 0.43 (147)
(184)WALPOLE -1618.41 (106) 19032.00 ( 71) 0.39 ( 48) 0.36 ( 92) 0.45 (131)
(185)WALTHAi 15243.85 1 16) 58976.00 ( 15) 0.93 1 3) 0.50 1 33) 0.38 (178)
t (186)WAREHAM -7076.06 (181) 16372.00 1 82) 0.18 (142) 0.23 (170) 0.50 ( 67)
(187)WATERTOWN 29235.71 ( 7) 36101.00 ( 31) 0.45 ( 35) 0.80 ( 1) 0.57 ( 5)
(188)WAYLAND 1459.26 ( 44) 13179.00 (105) 0.34 1 57) 0.42 1 54) 0.46 (113)
(189)WELLESLEY 45r-7.10 ( 27) 27801.00 1 45) 0.43 ( 39) 0.44 ( 45) 0.37 (184)
(190)WENHAM -603.51 1 72) 3516.00 (188) 0.34 1 58) 0.35 ( 98) 0.45 (132)
(191)WEST8ORD -4695.83 (161) 14784. ( 89) 0.44 ( 36) 0.27 (145) 0.35 (193)
(192)WESTFORD -5936.93 (172) 13515.00 ( 98) 0.16 (152) 0.21 (179) 0.38 (174)
(193)WESTMINSTER -211.23 ( 60) 4605.00 (175) 0.59 ( 14) 0.43 1 48) 0.52 1 30)
(194)WESTON 4878.49 1 25) 11610.60 (115) 0.27 ( 86) 0.55 ( 21) 0.48 1 85)
(195)WESTPORT -1595.90 (105) 13301.00 (1C4) 0.11 (185) 0.40 ( 67) 0.51 ( 52)
(196)WESTWOOD 2301.67 1 40) 13874.00 ( 94) 0.30 ( 77) 0.45 ( 40) 0.40 (167)
(197)WEYMOUTH -87C6.16 (191) 57357.U0 ( 16) 0.18 (141) 0.34 (104) 0.38 (179)
(198)WHITMAN -313j.63 (137) 13552.00 1 97) 0.22 (111) 0.32 (118) 0.50 ( 63)
(199)WILMINGTON 1327.47' ( 45) 18005.00 1 76) 0.66 ( 10) 0.42 ( 55) 0.47 (101)
(200)WINCHEr4DON -1409.22 1 99) 6801.00 (142) 0.26 ( 87) 0.36 ( 86) 0.45 (123)
(201)WINCHESTER -60J5.39 (173) 22538.00" 1 59) 0.22 (110) 0.29 (135) 0.36 (192)
(202)WINTHROP 15216.26 ( 17) 21320.00 1 64) 0.11 (183) 0.78 ( 3) 0.55 ( 7)
(203)WCBURN 5386.07 ( 23) 35775.00 ( 33) 0.40 ( 42) 0.42 ( 56) 0.50 1 60)
(204)WCRCESTER 16760.82 ( 14) 168042.00 ( 2) U.60 ( 13) 0.47 ( 36) k.45 (125)
(205)WRENTHAM -24t7.14 (128) 7385.00 (137) 0.31 1- 68) 0.27 (148) 0.53 ( 25) (D(DI
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point, the "raw" jot-based guideline serves to describe the
impact of the location of eployment opportunities, alone, as
the determinant for allocating population growth. Map 18
(page 213), TEMP280, portrays the geographic distribution of
the job-based guideline. (78) One can see that the
concentration of jobs priarily in the greater Boston area and
Worcester, and secondarily, in the area northwest of Boston,
directly counters the recent population growth trend in the
southeast and southwest areas. (Compare Map 5, DLTPOP5, page
102.)
Once again, the negative growth guidelines are not meant
to be taken literally. They do not indicate that families
should be ejected from those communities, and their houses
razed. The guideline figures do indicate that these towns
would be unsuitable for further population growth, following a
"fair share" concept based only on the proximity-to-employment
criterion.
As several growth factors are combined to form one
guideline structure, some towns still may remain with negative
allocations, however. This would mean that they need not be
(78) TEMP280 is the "raw" ALLOJOB280 guideline structure,
adjusted so that the sufr of the guidelines equals the
predicted area-wide total population change for 1980,
TOTDLTPOP80.
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encouraged to accept more housing units. They are given a
negative allocation, rather than zero, to create an accurate
representations of the tagnitude for growth priority areas.
This also builds some "slack" into the system, as many towns
with positive growth guidelines will probably fail to achieve
their goal. The slack is actually measured in the Summary
section of this chapter.
The original generating algorithm for the ALLOJOB280
guideline relies on predictions of future job levels (JOB80)
in each town to calibrate the predicted adjacent-town area's
ADJPC80, and from that, to calculate a population change
guideline. This "future orientation" is sensible in terms of
planning a policy to anticipate future situations. Another
alternative, which was tried and rejected after analysis,
might be characterized as "present orientation."
In that algorithff (which produced a guideline structure
originally named ALLOJOB180), the population change necessary
to equate the current adjacent-town area's ADJPC75 with the
current area-wide average (AVEJPC75) was prescribed for a
future change guideline. Figure 4B (page 215) diagrams the
logical flow of these calculations. (79)
(79) 1975 guidelines also were rigorously simulated, following
the same evolution as the 1980 guidelines. I concluded,
page 215
Figure 4B: DERIVATION LOGIC FOR PRESENT-ORIENTED
EMPLOYMENT-BASED GUIDELINE
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One might compare the value distribution of the present
oriented and future oriented ALLOJOB guideline structures
(ALLOJOB180 and ALLOJOB280) in chart 54 (page 217). (80) The
high range of guideline values are lower for the future
oriented ALLOJOB280 algorithm (TEMP280) than for the present
oriented ALLOJOB180 one (TEMP180) . Similarly, the lower range
of guideline values are not as extreme in the ALLOJOB280 case.
Plot 56 (page 222) provides a visual image for the difference
between the two guideline structures, noticeable in their
extreme ranges. The "O"s represent BASELINE80, which is added
to give a sense of scale. Obviously, either job-based
guideline, by itself, is absurdly extreme.
The extreme range of the job-based guideline values does
serve to confirm the contention that employment opportunities
are not migrating from urban centers comparatively with
population. Indeed, the high guideline values indicate a
however, that little information could be gained by comparing
their results with the actual 1975 population changes, since
no growth management policy was active in 1970. Furthermore,
the preconditions which determined the values of the 1975
guidelines have changed sufficiently in the calculation of
1980 guidelines as to make any direct comparison between the
two guideline structures pointless.
(80) ALLOJOB180 is represented as TEMP180 because it has been
adjusted to sum to the area-wide predicted total population
change, TOTDLTPOP80. Similarly, ALLOJOB280 is represented by
TEMP280. The BASELINE80 guideline represents an earlier
iteration than the "final" version as derived in Chapter 2.
CHART 54: CCPPARISCN GF 1980 GUIDELINES WITH BASELINE ANC CLTPOP




= I 1.0CC0 * ALLOJGBIBO ) PRCPCRTICNED FCR TCTDLTPCP80
= C 1.OCOO * ALLOJO828O ) PRCPORTIONED FOR TCTDLTPCP80





































































































































































































































































































































































































































































CHART 54: COMPARISCN OF 1980 GUICELINES WITH BASELINE AND DLTPCP
BASELINE80 eASIC PCP.CHANGE GUICELINES 1 (0.5 * AVALLOWT75F) + (0.5 * SLLFCT8CF) I
TEMP180 = C 1.OCO0 * ALLOJOB180 ) PRCPCRTIONED FOR TOTOLTPOP80
TEPP280 = I .1.CCCC * ALLOJOB280 ) PRCPCRTICNED FCR TCTCLTPCP80

































































































































































































































































































































































































































































CHART 54: COMPARISON OF 1980 GUIDELINES WITH BASELINE AND DLTPCP
BASELINE80 PASIC PCP.CHANGE GUIDELINES 1 (0.5 * AVALLOhTT5F) + (0.5 * SLLCFCTBOF)
TEVP10 = ( 1.0C00 * ALLOJOD180 ) PRCPCRTICNEC FOR TOTDLTPOP80
TEMP280 = I 1.0CC0 * ALLOJOB280 ) PRCPCRTICAED FCR TCTDLTPCP80
(
























































































































































































































































































































































































































































CHART 54: COMPARISON OF 1980 GUIDELINES WITH BASELINE ANC DLTPCP
BASELINE80 BASIC PCP.CHANGE GUIDELINES 1 10.5 * AVALLCT75F) + (0.5 * SLLGFCT80F) I
TEMP180 ( 1.0C0 * ALLOJOP180 ) PRCPCRTICNED FOR TOTDLTPOP80
























































































































































































































































































































































































































































CHART 54: COMPARISON OF 1980 GUIDELINES hITH eASELINE ANC CLTPCP
BASELINE80 = BASIC PCP.CHANGE GUIDELINES ( (0.5 * AVALLOhT75F) + (0.5 * SLLCPCT80F)
TEPPI80 = ( 1.OCCO * ALLOJDB180 I PRCPCRTIONEO FOR TOTOLTPOP80










































































































































































































































































PLOT 55 : RCoUENCY DISTRIP.UTIO' O TEPPIAC
* XCLUEING 2 MINIMUM kNO 2 4AXIMU4 /ALUZJ ***
SCALE ADJUSTED TO TEMPISO
TFMP2AD....R ASELiAdS.--. X1E 5032-..
COMPARED WiTH RASELINESO A4:0 TEMP280
A - FREGUENCY OF TEMPt8O
0 - FREQUENCY OF aAELINERO































































































































































PLOT 56 : RANK OROED OISTRIRUTION OF TEMPI80
00a EXCLUDING 2 MINIMUM ANO 2 MAXIMUN VALUES ***
*** SCALE AOJUSTED TO TEMPISO **
JEMAQ~ ~ ~ ~ -W LN3 I_
COMPARED WITH BASELINE80 AND TEMP280
X - RANK OROEDED VALUE OF TEMP180
0 - RANK ORDEED VALUE OF-BASELINEBO
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concentration of jobs in the urban centers.
Chart 49B (page 224) indicates the resultant jobs per
capita ratio of each adjacent-town area (FINADJPC280) (81)
demonstrating that the 1975 ADJPC ratio would be modified in
the direction of the predicted area-wide JPC ratio, AVEJPC80.
This does not happen in every case, however, as shown in Chart
49 (page 229). In cases where adjacent town's JPC ratios
differ widely, the larger towns may dominate. The
lower-than-average JPC of Boxford (0.36), for example, has
been "overcompensated" to a final ADJPC of 0.59. a
distribution of population growth following the previously
defined "reasonable conniruting radius."
Plot 52 (page 234) graphs the narrowing disparity of
values in each town's JPC75, when it is calculated for
adjacent-town areas, ADJPC75, and when it is modified by the
ALLOJOB280 guideline to become FIN_ADJPC280.
ADJUSTING MODIFICATIONS
Several rational methods for transforming the original
ALLOJOB280 guideline structure are used to produce a set of
allocation recommendations which closely follows the
--------------------
(81) For "final adjacent-town area JPC using the ALLOJOB280
formula.")
CHART 498: IMPACT OF ALLOJOP281 GUIDELINE ON EACH ADJACENT-IOWN AREA'S JPC RATIC, RANKED CRDER
POP75 x 1975 POPULATION OF EACH INDIVIDUAL TCWN
ALLCJOB280 = 1980 JOP-BASD POP.CHANGF GUTIFLINE FOR EACH TOWN
JPC75 1975 JODS PER CAPITA RATIO, EACH TOWN
ADJPC75 = 1975 JOnS PER CAPITA RA.TIf, EACH ADJACENT-IOWN ARCA
FIN-ADJPC280 = 1980 PROJECTED ADJPC, ASSUMING EACH TCWN'S P1OP.CHANGE = ALLOJCB28C


















































































































































































































































































































































































































































CHART 49n: IMPACT or ALLOJO3280 GUIDELINE ON EACH ADJACINT-101,N ARFA'S JPC RATIC, RANKED CRDER
("N
POP75 = 1975 POPULATION OF EACH INDIVIDUAL TCWN
ALLOJCC280 = 1980 Jfl-BASED POP.CHANCE GUIDELINE FOR EACH TOWN
JPC75 = 1975 JOJS PER CAPITA RATIO, EACH TCWN
ADJPC75 = 1975 JOBS PER CAPITA RATIO, EACH ADJACENT-TOWN AREA





































































































































































































































































































































































































CHART 49P: IMPACT OF ALLOJO280 GU!DELINE ON EACH ADJACENT-TOWN AREA'S JPC RATIC, RANKED CROER
POP75 = 1975 POPULATICN OF EACH INDIVIDUAL TCWN
ALLOJOB280 = 1980 JOB-BASED POP.CHANGE GUTUELYNE FCR EACH TOWN
JPC75 = 1975 JOeS PER CAPITA RATI0, EACH TCWN
ADJPC75 - 1975 JOBS PER CAPITA RATIO, EACH ADJACENT-TOWN AREA
FIN.ADJPC280 = 1980 PROJECTEC ADJPC, ASSUMING EACH TCWN'S POP.CUANGE = ALLOJCB280
BAi ~U MJC. ~ AD2l0LM~~fl2-------aANK U2l15 ------ BANK Agl0U2Q...iA1bK
85)READING 0.37 0.45 (128) 0.20 (122) 24083.00 ( 583 -1893.33 (114)
I 86)WINCHENDON 0.36 0.45 (1231 0.26 ( 87) 6801.CO (142) -1409.22 ( 99)
I 87)BCXFORD 0.36 0.59 ( 2) 0.08 (194) 4673.CO (173) -640.63 ( 741
I 88)CARLISLE 0.36 C.46 (109) 0.16 (153) 3173.00 (191) -210.00 ( 59)
I 89)RANDOLPH 0.36 0.34 (200) 0.25 1 97) 29832.00 ( 42) -2987.00 (134)
1 9O)RCCKPORT 0.36 0.50 ( 59) 0.21 (115) 6306.CO (151) -1494.35 (102)
I 91)SUDBURY 0.36 0.43 (146) 0.30 ( 76) 15737.CO ( 84) -1409.23 (100)
( 92)WALPOLE 0.36 0.45 (131) 0.39 ( 48) 19032.00 1 71) -1618.41 (106)
I ( 93)SOMERSET 0.36 0.48 ( 88) 0.17 (148) 20149.CO ( 67) -4161.80 (156)
I 94)CRACUT 0.35 0.46 (106) 0.11 (180) 20959.00 ( 653 -4823.73 (163)
( 95)TEwKSBURY 0.35 0.47 ( 93) 0.24 ( 99) 25916.00 1 53) -4983.74 (166)
( 96)VARLBORO 0.35 0.47 1 98) 0.25 1 96) 31962.00 1 38) -3278.97 (139)
( 97)SAUGUS 0.35 0.43 (144) 0.30 ( 75) 25136.00 1 54) -4337.63 (158)
I 98)WENHAM 0.35 0.45 (132) 0.34'( 5.8) 3516.00 (188) -603.51 ( 72)
1 9q)PLAINVILLE 0.35 3.43 (1533 0.35 ( 56) 5780.00 (157) -871.80 ( 78)
(100)SWANSEA 0.35 0.46 (119) 0.11 (184) 15680.00 ( 86) -3478.94 (143)
(101)TCWNSEND 0.34 0.46 (104) 0.25 t 93) 5227.00 (165) -1182.31 ( 93)
(1028)RAINTREE 0.34 0.35 (195) 0.49 ( 27) 36455.00 ( 30) -5728.43 (171)
(103).ARBLEIIEAD 0.34 0.39 (169) 0.18 (139) 21649.CO ( 62) -4688.04 (160)
(104)WEYMOUTH 0.34 0.38 (179) 0.18 (141) 57357.00 ( 16) -8706.16 (191)
(10)FALL RIVER 0.34 0.44 (139) 0.47 ( 33) 93902.CO ( 6) -22190.45 (202)
(106)STCRLING 0.33 0.40 (161) 0.13 (166) 4617.00 (171) -1042.81 ( 83)
(107)PRINCETON 0.33 0.38 (1723 0.08 (193) 2097.CO (201) -498.58 ( 69)
(108)STOUGHTON 0.33 0.43 (145) 0.26 ( 89) 25920.00 ( 52) -4989.00 (167)
(10 0 )TCPSFIELD 0.33 0.49.A 753 0.14 (165) 5832.00 (155) -1171.53 ( 90)
(110)EASTON 0.33 0.48 ( 86) 0.19 (132) 14113.00 ( 92) -2940.44 (133)
( (111)W.BRIOGEWATR 0.33 0.50 ( 62) 0.26 ( 90) 7703.CO (135) -1538.61 (103)
(112)8ERKLEY 0.33 0.52 ( 43) 0.G6 (202) 2267.C0 (199) -519.81 ( 71)
(113)ACTON 0.32 0.44 (134) 0.28 ( 80) 18397.00 ( 73) -3197.05 (138)
(114)GLOUCESTER 0.32 0.47 ( 96) 0.39 ( 45) 28255.00 1 433 -8286.40 (188)
(115)HCLBRC0K - .32 0.47 ( 97) 0.22 (109) 11691.C0 (113) -2328.56 (127)
(116)AVON 0.32 0.46 (114) 0.52 ( 20) 5159.00 (168) -1174.35 ( 913
(117)E.BRIDGEWATR 0.32 - 0.50 ( 61) 0.31 ( 69) 9752.C0 (124) -2234.40 (1241
(110)WHITMAN 0.32 0.50 1 63) 0.22 (111) 13552.CO ( 97) -3130.63 (137)
(119).LAKCVILLE 0.32 0.53 ( 26) 0.20 (124) 5330.00 (163) -1275.81 ( 95)
C. (120)RAYNIIAM 0.32 0.51 ( 51) 0.20 (125) 8100.CO (134) -2012.67 (116) 04
(121)CLI1TCN 0.31 0.45 (121) 0.49 ( 26) 13440.CO (101) -3304.81 (140) 0
(122)?"ANCHESTER 0.31 0.42 (155) 0.15 (1593 5587.CO (158) -1656.19 (108)
(123)BROCKTON 0.31 0.46 (115) 0.37 ( 51) 96071.00 ( 4) -23787.78 (204) )
(124)LANCASTER 0.30 0.43 (140) 0.21 (113) 5781.00 (156) -1633.72 (107)
(125)UPTON 0.31 0.49 1 71) 0.11 (179) 3817.00 (185) -1251.00 C 94)


































































































































































































































































































































































































































CHART 49R: V1'IACT OF ALLOJOB283 SUIDELINE ON EACH ADJACFNT-TOhN AREA'S JPC RATIC, RANKED CRDER
POP75 = 1975 POPULATION OF EACH INDIVIDUAL TOWN
ALLOJOB280 = 198-1 JOP-BASF() PJP.CHANGE GUIDELINE FOR EACH TOWN
JPC75 = 1975 JOBS PER CAPITA RATIO, EACH TCWN
ADJPC75 = 1975 JOBS PFR CAPITA RATIO, EACH ACJACENT-TOWN AREA
FIN-ADJPC230 = 1980 PROJECTED ADJPC, ASSUMING EACH TOWN'S POP'.LHANGE = ALLOJC0280
10) 1
AUJ2215 ----- EIN-ADJ2E2BGAUE
CHART 49r: IMPACT OF ALLOJUS280 GUIDELINE UN EACH ADJACENT-TOWN AREA'S JPC RATIO, RANKED CROER
0
POP75 = 1975 POPULATION OF EACH INDIVIDUAL TCWN
ALLCJOG280 = 1980 JOP-BASED POP.CHANGF GUIDELINE FOR EACH TOWN
JPC75 = 1975 JOBS PER CAPITA RATIO, EACH TOWN
ADJPC75 = 1975 JOBS PER CAPITA RATIO, EACH ADJACENT-TOWN AREA
FINADJPC280 - 1980 PROJECTEC ADJPC, ASSUMING EACH TOWN'S POP.CHANGE a ALLOJCB280





















































































































































































































































































































































































CHART 49: IMPACT OF ALLOJOB280 GUIDELINE ON EACH ADJACENT-TCWN AREA'S JPC RATIO, RANKED ORDER
POP75 = 1975 POPULATION OF EACH INDIVIDUAL TOWN
ALLOJOB280 = 1980 JOB-BASED POP.CHANGE GUIDELINE FOR EACH TOWN
JPC75 = 1975 JOBS PER CAPITA RATIO, EACH TOWN
ADJPC75 = 1975 JOBS PER CAPITA RATIO, EACH ADJACENT-TOWN AREA









































































































































































































































































































































































































CHART 49: IMPACT OF ALLOJCB280 GUIDELINE ON EACH ADJACENT-TCWN AREA'S JPC RATIO, RANKED ORDER
KNN
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POP75 - 1975 POPULATION OF EACH INDIVIOUAL TOWN
ALLOJOB280 = 1980 JOB-BASED POP.CHANGE GUIDELINE FOR EACH TOWN
JPC75 = 1975' JOBS PER CAPITA RATIO, EACH TOWN
AOJPC75 = 1975 JOBS PER CAPITA RATIO, EACH ADJACENT-TOWN AREA




















CHART 49: IMPACT OF ALLOJOB280 GUIDELINE ON EACH ADJACENT-TOWN AREA'S JPC RATIO. RANKED ORDER
POP75 - 1975 POPULATION OF EACH INDIVIDUAL TOWN
ALLOJOB280 = 1980 JOE-BASED POP.CHANGE GUIDELINE FOR EACH TOWN
JPC75 = 1975 JOBS PER CAPITA RATIO, EACH TOWN
ADJPC75 = 1975 JOBS PER CAPITA RATIO* EACH AD-JACENT-TOWN AREA



































































































































































































































































CHART 49: IMPACT or ALLOJOB280 GUIDELINE ON EACH ADJACENT-TCWN AREA'S JPC RATIO, RANKED ORDER
POP75 - 1975 POPULATION OF EACH INDIVIDUAL TOWN
ALLOJOB280 - 1980 JOB-BASED POP.CHANGE GUIDELINE FOR EACH TOWN
JPC75 = 1975 JOBS PER CAPITA RATIO, EACH TOWN
ADJPC75 = 1975 JOBS PER CAPITA RATIO, EACH ADJACENT-TOWN AREA




























































































































































































































































































































































































































































































































































































































































































































































































POP75 a 1975 POPULATION OF EACH INDIVIDUAL TOWN
ALLOJOB280 = 1980 JOB-BASED POP.CHANGE GUIDELINE FOR EACH TOWN
JPC75 = 1975 JOBS PER CAPITA RATIO, EACH TOWN
ADJPC75 = 1975 JOBS PER CAPITA RATIO, EACH ADJACENT-TOWN AREA

















PLO7 51 t rREQUENCY DISTRIEUTION OF JPC75
*** EXCLUDING 2 MINIMUM ANU 2 MAXIMUM VALUES
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COMPARED WITH ADJPC7S ANO FIN-A0JPC280 OVER
-X FREQUENCY OF JPC7S
--- 0 = FREQUENCY OF ADJPC75
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PLOT 52 2 RANK ORED DISTRiCUTION OF JPC75
*** EXCLUDING 2 MINIMUM AND 2 MAXIMUM VALUES **C
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COMPARED WITH ADJPC75 AND FIN-AOJPC28O OVER 50 INTERVALS
-X - RANK ORDECED VALUE OF JPC75
0 * RANK ORDEDED VALUE OF ADJPC75
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previously outlined Evaluation Criteria, namely:
1) Keep the average positive allocation values as
low as possible.
2) Reduce the extreme upper and lower values to
"tolerable" limits. (82)
3) Keep the distribution pattern within the bounds
of realistic possibility.
4) The calculation method should be rational and
understandable.
The model has two useful methods of adjusting the rough
guideline figures so that the sum of their values equals the
area-wide total projected population change for the target
period:
PROPORTIONAL - each town's guideline value is multiplied by
that percentage of the sum of the guideline values which
is represented by the predicted total population change
(TOTDLTPOP). (83) This means that larger absolute
values are transforred more than smaller values, and
(82) "Tolerable" is a subjective assessment of each town's
willingness to accept an increase in population close to, or
greater than the proposed guideline allocations. For most
towns, a population increase which would be less than that of
the previous five years is assumed to be acceptable. However,
towns with the highest recent growth histories generally have
stronger feelings for reducing growth, and thus, would have
lower tolerances for future growth levels.
(83) This was demonstrated as the proportional adjustment for
the AVALLOPCT80 guidelines, Chapter 2, page 104.
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positive values transformed differently than negative
values. If the predicted area-wide total population
change is greater than the sum of the ALLOJOB guideline
values, then all the values will be increased by the
percentage that the total is greater than the sum.
Hence, negative values are increased negatively, and
positive values, positively. Conversely, if the
predicted area-wide total population change is less than
the sum of the guideline values, negative values will be
made less negative, positive values, less positive.
This adjustment is applied to ALLOJOB280, and the result
is named TEMP280.
TRANSLATIONAL - the difference between the sum of the
guideline values and the predicted area-wide total
population change is divided equally and added to each
value. This means that all values are transformed by
the same amount. This adjustment will be applied to the
combination of the ALLOJOB and BASELINE guidelines
producing the final guideline structure. (see page
254.) (84)
(84) This irethod approaches the suggestion made in Chapter 1,
for satisfying the third growth objective, to provide a
variety of housing types at a wide range of costs, by
allocating a "minimum" growth level. Cf. Chapter 1, page 79.
A third adjustment capability is possible in the model,
called "proportioning up." In the case where the predicted
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The proportional method of adjustment is particularly
good for reducing extrere guideline values when the sum of the
guideline values exceeds the predicted area-wide total. When
the sum is less than the total, a proportional adjustment
increases the range of extreme values. The translation method
is most useful when the sum of the values is less than the
predicted area-wide total. In this case, it would increase the
sum of the values without increasing the range of extreme
values. Such an "across the board" growth allocation increase
remains relatively small compared with most town's tolerance
for population increase.
The sum of the ALLOJOB280 guidelines for all the towns
is 229,870. This is considerably higher than the projected
total population change for the study area of 91,393. To
resolve the difference, each town's ALLOJOB280 guideline was
proportionately reduced to 39.76% of its original size. The
sum of the values of the resultant guidelines, which are named
TEMP280, now equal the predicted area-wide total, 91,393, as
displayed in Chart 51 (page 238) and Plot 54 (page 243). The
ranked order of the towns remains the same for the ALLOJOB280
and TEMP280 guidelines. The graph illustrates that extreme
total is less than the sum of the guideline values, negative
values would be made less negative proportionately to their
absolute value. This method has limited application.
CHART 51: COMPARISON OF ALLOJOB280 WITH GUIDELINE AFTER PROPORTIONAL ADJUSTHENT
ALLOJOB280 = 1980 JO3-BASED POP.CHANCE GUIDELINE FOR EACH TOWN
DLTPCP5 - ACTUAL POP.CiANGE FOR EACH TOWN, 1970 - 1975
BASELINE80 - POPULATION-BASED POP.CHANCE GUIDELINE, 1980
TEMP280
C.




































































































































































































































































































































































CHART 51: COMPARISON OF ALLOJO1280 WITH1 GUIDELINE AFTER PROPORTIONAL ADJUSTMENT















































































































































































































































































































































































































































CHART 51: COMPARISCN OF ALLOJO3280 WITH GUIDELINE AFTER PROPORTIONAL ADJUSTMENT
TEMP280 = (1.030a * ALLOJCB280 I PROPORTIONED FdR TOTDLTPOP80


































































































































































































































































































































































































































CHART 51: COMPARISON OF ALLOJOB280 WITH GUIDELINE AFTER PROPORTIONAL ADJUSTMENT


























































































































































































































































































































































































































CHART 51: COMPARISOU OF ALLOJOB280 WITH GUIDELINE AFTER PROPORTIONAL ADJUSTMENT



























































































































PLOT 53 1 FREQUENCY OISTRIBUTION OF TEMP280
00* EXCLUDING 2 MINIUM AND 2 MAXIMUPr VALUES


























































































COMPARED WITH ALLCJC5290 AND OLTPOP5
X FREQUENCY OF TEMP28O
------ 0 FREQUENCY OF ALLOJCe28o
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PLOT 54 S RANK ORIED DISTRIBUTION OF TEMP2
*** EXCLUDING 2 MINIMUM AttD 2 MAXIMUM VALUES **
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ALLOJOB280 values are reduced in TEMP280, but they still
exceed the tolerable linits as indicated by DLTPOP5.
It would be unrealistic to expect Boston, with a recent
population loss of nearly 30,000 during the last five year
period, to maintain a zero-loss population change for the next
five year period. Prescribing a population increase of
110,000 is clearly absurd. I tried to overcome this anomaly
(and the lesser anomalies indicated by a handful of other
cities) by carefully mixing the ALLOJOB and BASELINE growth
guidelines such that Boston's net guideline would be zero, or
slightly negative. To achieve this result, the ALLOJOB factor
would have to be discounted down to a 1.6% influence. A much
more satisfactory resoluticn to the problem has been to assign
an arbitrary growth guideline to Boston. I selected the
ALLOPCT80 guideline projection, that is the straight-line
projection of Boston's recent growth history, proportionately
adjusted, a value of -19,975, probably the most optimistic
approximation of growth Boston could achieve.
The other anomalous towns do end up with reasonable
growth guideline values for BASELINE + ALLOJOB combinations
for the weighting of the job-based component of up to 25%.
Thus, the TEMP280 guideline was modified by assigning a value
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to Boston, and then renaming it as ALLOJOB180. (85) In Map 60
(page 282), ALLOJOB180 portrays the resultant geographic
distribution of population growth: it is exactly the same as
for TEMP280 (Map 18, page 213) with the exception of Boston.
The map makes it graphically clear that the inner suburbs,
adjacent to Route 128, would need to accommodate the most
growth if the employment-location criteria, alone, were used.
C. Guideline Synthesis: Combining the Constituent Factors
AN ITERATIVE PROCESS
This is the culmination of the guideline generation and
simulation process. Separate guidelines, representing
individual population change distributions, are combined in
proportions which optimally satisfy the basic Evaluation
Criteria (page 78). To repeat, the general formula for
synthesis of the Fair Share Population Growth Guideline,
FSPGG, it is:
FSPGG = (f1 * PbG) + (f2 * JbG) + (f3 * PVbG) +
(85) The renaming is a regrettable mistake, having added
nothing but confusion.
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where f1, f2, f3, ... are fractional weighting factors, the
sum of which is unity (1 .0) , and
PbG = the Population-based -uideline,
JbG = the Job-based Guideline,
TBbG = the Tax-Base based Guideline, ... etc.
The list could continue to include guidelines based on
available land, environmental factors, infrastructure
capacity, housing costs, and tax rate, to name some others.
In this case, only for the purpose of illustrating the
process, I will combine the two guidelines, BASELINE80 and
ALLOJOB180, developed up to this point. One will recall that
the BASEIINE80 guideline itself consists of two factors,
AVALLOPCT80B, and ALLOPCT80. Thus, the following method could
be extended, by sequentially combining additional factor
guidelines to the previously calculated combination guideline.
The combination process itself is rather
straight-forward and simple. The chrono-logic of the process
involved a long series of experiments with various methods of
generating the constituent guideline structures, then
combining them, observing the impact as the statistical and
geographic distribution of a projected population change, and
then modifying the guideline structures, reiterating the
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process. For example, when it became obvious that the TEMP280
+ BASELINE80 combination would require unreasonably skewed
combinations (page 244), and after resetting Boston's TEMP280
guideline to -19,975, I also reset Boston's value in the
BASELINE80 guideline structure so that any combination of the
two would not change Boston's final guideline value. Then, I
re-examined the generaticn of the BASELINE80 guideline
structure, bringing it to the form presented in Chapter 2.
THE FINAL COMBINATION: ALLOJOB + BASELINE
One will notice, in Chart 51 (page 238), that the
TEMP280 (ALLOJOB280 proportionately adjusted) guideline values
for eight towns exceeds the raximum historic population
change, for any town, during 1970 to 1975, (DLTPOP = 8,268).
Certain combinations of BASELINE + ALLOJOB with a large
proportion of ALLOJOB will exceed this limit. The computer
makes it easy to systematically test a series of BASELINE80 +
ALLOJOB180 combinations, starting with 1% ALLOJOB180 + 99%
BASELINE80, then 2% ALLOJOB + 98% BASELINE, 3% + 97%, etc.
The sequence of tests stopped when the resultant maximum
combination guideline value exceeded the maximum DLTPOP5
limit, which it did at the 26% ALLOJOB180 + 74% BASELINE80
combination.
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After combining the two guidelines, the sum of the
combination guideline values no longer equalled the predicted
area-wide total population change for 1975 - 1980, TOTDLTPOP80
(91,393). The guideline values were then modified by two
separate adjustment methods for comparison: proportioning and
translation. The maximum value for each combination tested,
as it resulted from each of these adjustment methods, is
displayed in Figure 5 (page 249).
One notices from this data that the translation
adjustment produces a lower maximum value than does
proportional adjustment. The lowest maximum value (MINIMAX)
occurs for the 16% ALLOJOB + 84% BASELINE combination (5,192
for proportional adjustment, 4,370 for translation). The
indication is that the guideline values will be greater for
other combinations, and that the rate of increase is faster as
ALLOJOB180 is given greater weight in the combination.
Chart 400 (page 250) provides a comparison of the
translated and proportioned guideline values for the 16%
ALLOJOB + 84% BASELINE combination. The proportioned guideline
structure is represented here as the temporary variable,
TEMP180, and the translated guideline structure as TEMP280.
The sum of the 16% ALLOJOB180 + 84% BASELINE80 guideline















































































CHART 403:- COM1PARISN OF TWCr JO-AND-POP BASE) GUIDELINES, PRUPORTION7D OR TRANSLATFO TO SUM TO TOTOLTPOPdO
.1 ) PROPORTIONED FOR TOTOLTPOP80, BOSTON
) TNAISLATED FOR TOTDLTPOPHOI, COSTON
RESET TO 3 -19975















































































































































































































































= (0.1599 * ALLOJOB180 ) + (0.8399 v RASELNL60
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predicted total population change of 91,393 (TOTDLTPOP80).
With proportional adjustment, the guideline for each town was
increased by 29.43%. Of course, the negative values became 29%
more negative, but the sum of all the values then equaled
TOTDLTPOP80. With translated adjustment, the difference,
20,810, is evenly divided among the 205 towns, adding 102 to
each town's guideline.
The ranked order of each town is identical for either
adjustment method. The translated guidelines are lower than
the proportioned ones for the 70 highest values. The 145
highest translated guideline values are lower than the DLTPOP5
benchmark, essentially for all significant levels of growth.
Most towns with very high recent growth histories, such as
Plymouth, Brockton, Billerica, Marshfield, and Framingham,
would be slated for growth at less than half their recent
growth rates. There are a few inner-suburban towns, however,
such as Quincy, Newton, and Cambridge, which would be assumed
to grow in contrast to their recent history of very slight, or
negative growth.
Plot 401 (page 255) graphs the values of the translated
combination guideline, TEMP280, the proportioned one, TEMP180,
as well as the recent population change, DLTPOP5, for each
town. One can perceive the relationship between these three
PLOT 400 : rREOUFNCY OISTRIP)TIOl OF TEM024A.
*** EXCLJDI'4G 2 SINII'UM 6'l0 2 U V4LUE"
0 se SCALE AJJUST D I3 TEFP4A
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X FRCQUECY OF TEMP290
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values as they pertain to each town. The "X" of TEMP280 is the
lowest of the three in the important high value range. Both
TEMP280 and TEMP180 are improvements over the non-intervention
surrogate, DLTPOP5, as they are more moderate in both high and
low values. This identical relationship is graphed again in
Plot 403 (page 257), with the scale changed to cover the
DLTPOP5 range. (86) The smoothing and moderating of the
projected population change under the guideline allocations is
more dramatically apparent here. Map 70, TEMP280 (page 277),
reveals the geographic distribution of the translated
combination guideline.
Having demonstrated that translated adjustment is
preferred, and having tentatively selected the 16% + 84%
combination, let us examine the projected impact of other
possible mixtures of the two components. We will consider the
impact of a 10% ALLOJOB180 + 90% BASEIINE80 combination and a
20A ALLOJOB180 + 80% BASELINE80 combination. Each of these
combinations have approxiuately egual maximum values (Cf.
Figure 5 page 249). To consider combinations much higher than
20% ALLOJOB would greatly raise the value of the guidelines
close enough to the DLTPOP5 values as to cast doubt on the
advantage of a guideline growth distribution over
(86) The previous graph's scale was ranged to cover the
TEMP280 values.
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non-intervention. Coribinations much lower than 10% ALLOJOB
would indicate a general lack of significance in considering
the employment-location factor at all.
Chart 311 (page 259) compares ranked lists of the 10%
ALLOJOB + 90% BASELINE combination (assigned the temporary
variable, TEMP180), the 16% + 84% combination (called
TEMP280) , the 20% + 80% combination (TEMP380), and the
historic population change (DLTPOP5). Chart 312 (page 265)
displays the same information with the towns rank ordered
according to their DLTPOP5 values. For the 39 highest ranked
towns, TEMP280 produces the smallest guideline values. For the
remaining towns, the combination guidelines with larger
mixtures of ALLOJOB180 have higher values. The range of
difference between guideline values for a given town below
rank 40 is quite small.
In Chart 312, we can observe some changes in the
relative rank ordering of towns in each of the test guideline
structures. A few currently rapid growth towns would receive
lower growth allocations as the job-based guideline were
weighted more: Chelmsford, Westboro, and Pembroke for example.
Some towns with recent slow growth would be encouraged to
accept more people, as the employment factor was given greater
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= (0.1599 * ALLOJOB180 I + (0.8399 * BASELINE80
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CHART 311: COMPARISON OF VARIOUS COMIIINATIONS OF 1980 JOD-BASED AND POP-BASED GUIDELINLS, TRANSLATED
BASELINE8= 10.70)*POP.CHANGE GUIDELINCIALLOPCTRO) + (0.30)*POP.SILE GUIDELINE(AVALLOPCT8OI)































































CHART 311: CM4PARISON OF VARIOUS COMBINATIONS lJF 1982 JOB-BASED AND P3P-BASE0 GUIDELINES, TRANSLATED
BASELINE80 = (0.70)*POP.CHANGF GUIDELINE(ALLOPCT80) + (0.30)*P'OP.SIZE GUIDELINE(AVALLOPCT8O8)
ALLOJOB180 = 1980 JOB-BASED GUIDELINE WIT1.BOSTON ASSIGNED A VALUE -OF -19,975
= 10.0999 * ALLOJOB180 ). + (0.8999 * BASELINE8O
m (0.1599 * ALLOJO!180 ) + 10.8399 * BASELINE80
= (0.1999 * ALLOJO80R ) + (0.7999 * BASELINE80
) TRANSLATED FOR TOTDLTPOP80, BOSTON
I TRANSLATED FOR TOTDLTPOP80, BOSTON
TRANSLATED FCR TOTOLTP1OP80, BOSTON
RESET TO = -19975
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CHART 311: COMPARISON OF VARIOUS C1BINATIONS OF 1983 J09-BASED AND POP-BASED GUIDELINFS. TRANSLATED
BASELIN80 a (0.70)*POP.CHANGE GUIDFLINE(ALLOPCT8O) + (J.30)vPOP.SIZE GU!DELINE(AVALLOPCT80B)
ALLDJB180 s 1980 308-BASED GUIDELINE WITH BOSTON- ASSIGNED A VALUE OF -19,075
= (0.0999 * ALLOJOB180 I + (0.8999 * BASELINE80
a(0.1599 * ALLOJOB180 I + (.8399 * BASELINE80
=-(3.1999 * ALLOJOBIRO + (0.7999 * BASELINE80
TRANSLATED FGR TOTOLTPOPOO, BOSTON
I TRANSLATED FOR TOTDLTPOP80, BOSTON
I TRANSLATED FOR TOTDLTPUP80, BOSTON
RESET TO = -19975
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CHART 311: COM'ARISN OF VARIOUS COMBINATIONS' or 1980 J0B-LIASED AND POP-BASEO GUIDELINES. TRANSLATEI)
BASELINE80 = (0.70)*POP.CHANGE GUIDELINE(ALLOPCT80) + (f.30)*P0P.SIZE GUIDELINE(AVALLOPCTSOP)
ALLOJOB180 = 1980 JOB-BASED GUIDELINE WITH HOSTON ASSIGNED A VALUE OF -19,975





I TRANSLATED FOR TOTDLTPOP80, BOSTON
) TRANSLATED FOR TOTDLTPOP80, BOSTON
RESET TO = -19975
RESET TO = -19975
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CHART 311: COMPARISON OF VARIOUS COMBINATIONS'OF 1983 JOB-BASED ANjD POP-BASFD GUIDELINES. TRANSLATED
BASELINE80 ( 0.70)*POP.CHANGE CUIDELINE(ALLOPCro)) + (0.30)*POP.SIZE GUIDELINE(AVALLPCT80P)
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CHART 311: COMPARISON OF VARIOUS COMBINATIONS'OF 1983 J3B3-BfASFO AN4D POP-OASED GUIDELINES, TRANSLATED
BASELINE80 (O.70)*PUP.CHANGE GUIDELINE(ALLOPCT80) (0.30)*POP.SIZE GUIDELINE(AVALLOPCT808)
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CHART 312: COMPARISON OF 1980 JOR-BASFO AA6 PUP-BASE0 5UIDELINES WITH RFCENT POP. C:IANGC, TRANSLATED
BASELINE80 a (0.70)*PP.l.HANGE GUIDELIME(ALLOPCTH0) ().30)*vGP.SI7E GUIDELINEIAVALLOPCTBOB)
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CHART 3121 COMPARISON Of 1980 JOB-3ASFD A4L) PGP-8ASL0 GUIDELINES WITH RECENT POP. CHANGE, TRANSLATED
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examples. Specific towns ay be referenced alphabetically in
Chart 313 (page 271).
Map 69, TEMP180 (page 276), and Map 71, TEMP380 (page
278), illustrate the geographic pattern of the 10% + 90% and
the 20% + 80% combination guidelines. Together with Map 70
(page 277), TEMP280, (16% + 84%) they indicate a slight change
in the geographic pattern. Finally, Plot 312 (page 281) again
confirms the statistical similarity of the values among these
three guideline structures.
The best combination guideline, therefore, would be
TEMP280 (16% + 84%), since its highest values are lower than
those of the other guidelines tested. This is the final
population change guideline recommendation at this stage of
analysis, given population size, population change, and
employment factors. It will be named "GUIDELINE80." One may
compare Map 60 (page 282) ALLOJOB180 (the job-based
guideline), and Map 61 (page 283) BASELINE80 (the
population-based guideline), with Map 73 (page 284)
GUIDELINE80 (the final cobination guideline), for a graphic
representation of the geographic impact the results this
process would produce.
CHART 313: COMPARJGON OF 1980 TRANSLATFD J38-BASrD GUIDELINES, ALPHABETIC
BASELINE80 a (0.70)*POP.CHA4GC GUIDELINEALLOPCT80) * (0.30)*POP.SIZE.GUMIELINE(AVALLOPCT30)
ALLOJOB180 = 1980 JOB-BASED GUIDELINE WITH BOSTON ASSIGNED A VALUE OF -19,975
(
TEMP180 = (0.0999 * ALLOJOB10
TEMP280 a (0.1599 * ALtOJOB180
C TEMP380 - = (0.1999 * ALLOJO5190
+ (0.8999 * BASELINE8O I TkANSLATED FOR' TOTOLTPOP80, BOSTON
I * (0.8399 * BASELINE60 I TRANSLATED FOR TQTLTPP03) BOSTON
I + (0.7999 * BASELINE80 I TRANSLATED FOR TOTOLTPOP80, BfSTON
RESET TO = -19975
RESET TO ' -199T5










































































































































































































































































































CH-A3T 313: COMPARISON or 198.j TRANSLATED JOe-BASE GUIDEL(NFS, ALPIAB[TIC
I 41)0ANVERS -386.33 (185) -347.25 (191) -323.83 1192) -308.21 1192) -633.43 (103)
1 42)DART4OUETH1 1945.50 ( 16) 1776.96 1 16) 1675.84 1 18) 1608.43 1 23) -377.41 1 80)
( 43)0EDHAM 125.35 (150) 912.10 1 46) 1384.15 1 33) 1698.85 1 23) 7355.31 1 9)
I 44)DIGHTON 341.51 (111) 291.09 (117) 259.24 (120) 238.68 1123) -810.18 (117)
I 45)DOVER 227.90 (132) 291.87 (116) 330.25 (108) 355.84 1102) 230.08 1 49)
O I 46)DRACUT 1720.27 I 21) 1420.21 1 25) 1240.18 1 32) 1123.16 1 37) -1917.81 (162)
I 47)DUNSTABLE 238.34 (144) 214.24 (132) 217.79 (135) 220.15 1126) -370.13 1 79)
I 48)DUX3[URY 2261.72 ( 11) 1789.14 1 15) 1505.60 1 22) 1316.57 1 32) -3101.55 (185)
I 4q)E.BRIDGEWATR 884.81 1 46) 771.25 t 57) 703.11 1 61) 657.69 1 66) -888.31 (123)
I 50)EASTON 1228.99 1 31) 1052.94 4 36) 947.31 ( 44) 876.89 ( 51) -1169.06 (132)
I 51)ESSEX 132.70 (155) 139.45 (156) 143.50 (153) 146.21 1149) -437.31 1 86)
O I 52)EVFRETT -848.48 (195) 31.94 (171) 560.20 1 72) 912.37 1 46) 7318.23 1 10)-)
I 53)FAIRHAVEN 229.82 (125) 236.27 (129) 240.15 (126) 242.73 (122) -343.16 1 76)
I 54)FALL RIVER -571.23 (196) -1422.60 (202) -1873.43 (202) -2173.98 (202) -8822.57 (201)
( 55)FITCHBURG -403.73 (188) -511.42 (194) -576.04 (195) -619.12 (194) -2118.27 (169)
I 56)FOXBORO 465.45 1 87) 323.08 (108) 237.66 (127) 180.72 (138) -1595.76 (149)
4 57)FRAMIN-HAM 3335.17 1 7) 2947.89 I 6) 2895.53 1 5) 2860.62 ( 6) 1524.88 1 30)
1 58)FRAAKLI4 677.43 1 58) 251.55 (124) -3.97 (178) -174.32 (186) -4218.91 (193)( 59)FREETOw4 792.97 1 52) 756.87 1 58) 735.22 1 58) 720.78 ( 61) -205.51 (-69)
I 60)GARDNER -47.03 (174) -115.71 (184) -156.93 (189) -184.42 (187) -1371.68 (141)
( 61)GEUR"0ET3WN 437.53 1 95) 292.67 1.15) 205.76 1137) 147.82 (148) -1648.56 (154)
( 62)GLOJCESTER 393.18 (101) 79.16 (167) -103.24 (186) -224.85 (191) -3294.54 (187)
I 63)GRAFTON -311.73 (185) -155.74 (187) -62.16 (182) 0.23 (1701) 610.51 1 42)( I 64)GROTON 245.26 (127) 199.97 (139) 172.79 (147) 154.68 (146) -845.18 (120)
I 65)GROVFLAND 41.77 (167) 11.71 (175) -6.31 (179) -18.33 (174.) -896.30 (125)
I 66)IALIFAx 769.18 ( 55) 673.89 4 65) 611.91 ( 66) 572.60 1 76) -851.27 (121)
I 67)HA14ILT3N 246.53 (124) 135.40 (157) 6e.72 (164) 24.27 (167) -1502.30 (146)
I 68)HANOVER 652.44 1 76) 375.38 1 95) 269.15 4118) 198.32 (134) -1855.68 (158)
I 69) ANS l 1384.74 1 28) 1141.97 1 34) 1309.10 1 39) 915.20 ( 45) -1600.52 (151)
Lv I 70)HARVARD 491.75 4 84) 354.53 (103) 272.19 (117) 217.31 1130) -1518.01 (147)
I 71)IIAVERHILL 231."88 (139)' -511.87 (195) -958.13 4197) -1255.63'(198) -7843.25 (200)
I 72)HINGHAM 594.76 ( 7)) 252.97 (123) 47.89 (168) -88.81 (181) -3460.68 (189)
( 73)HOLIROOK 53.03 (164) 1P.90 (173) -1.57 (177) -15.22 (172) -925.79 (126)
I 74)HOLDEN 572.95 ( 75) 704.57 1 63) 783.55 1 56) 836.20 1 55) 1251.68 1 33)
( 75)HOLLISTON- 821.59 1 47) 561.55 ( 73) 405.53 1 97) 301.52 (114) -2416.31 (173)
( 76)HOPEDALE -88.00 (177) -91.06 (182) -92.89 (185) -94.12 (182) -756.18 (114) -
1 71)HOPK INT3%4 219.59 (133) 193.41 (142) 177.71 (144) 167.24 (143) -679.68 (112)
I 78)HUBIARDSTON 119,61 (162) 159.66 (152) 16.,09 (141) 203,71 (133) -81,44 1 57)(I 7)HUDSON 610.7 ( 64) 370.70 1 97) 221.89 (1331 122.62 (156) -25U0.31 (175)
I 80)HULL 359.12 (104) 243.22 (127) 173.68 (146) 127.32 (152) -1437.43 (144)
I 81)IPSWICH 588.56 1 73) 321.87 (109) 161.87 4151) 55.19 (163) -2715.81 (179)'
I 82)KINGSTON 628.10 ( 65) 466.24 1 83) 369.12 (101) 304.38 (113) -1628.06 (153)
f 83)LAKEVILLE 613.69 1 71) 565.35 ( 70) 536.35 4 78), 517.02 1 82) -507.18 I 94)
I 84)LANCASTER -99.83 (118) -91.04 (181) -85.77 (184) -82.25 (180) -649.54 (106)
( 89)LAWRENCE -82.27 (182) 286.20 (119) 507.29 1 81) 654.68 1 67) 2964.93 1 20)
( 86)LEICESTER 25.56 (168) 185.12 (145) 280.86 (114) 344.69 (104) 983.68 1 38#
4 87)LE041NSTER 19r0.70 I 17) 1621.34 1 20) 1423.72 1 28) 1291.98 4 35) -1980.43 (164) p
I 8A)LEXINGTON 452.94 I 92) 892.79 1 48) 1156.70 1 34) 1332.64 ( 31) 4213.91 ( 18)
I 89)LINCOL4 -51.02 (176) 198.63 (140) 348.43 (104) 448.29 ( 89) 1808.01 1 27)
( 90)LITTLET3 243.24 (126) 175.35 (150) 134.62 (157) 107.47 (157) -1073.15 (131)
( 91)LOWFLL -53.83 (184) -1272.25 (200) -2003.32 (203) -2490.70 (204) -12675.91 (204)
I 92)LUNEPBURS' 464.71 ( 93) 430.24 ( 89) 409.52 1 95) 395.70 1 96) -518.18 1 95)
I 93)LYNN -2084.74 (202) -2219.65 (204) -2300.59 (204) -2354.56 (293) -4071.42 (192)
I 9'.)LYNNFIELD 608.78 1 69) 566.50 ( 69) 541.13 ( 76) 524.22 1 83) -451.56 I 87)
CHART 313: COMPARISON OF 19801 TRANiSLATED 33-BASED GU(DEL INES, ALPHIABiETIC
95)MALDEN -423.74 1190) -943.38 (198) -1255.16 (199) -1463.02 (2001 -6251.71 (199)
6)MANCHESTER 277.23 (120) 247.42 125) 229.53 (1321 211.61 (129) -658.43 (107)
( 971MANSFIELD 1569.58. 24) 1497.64 1 23) 1454.48 1 25) 1425.70 ( 29) 212.65 1 50)
9 P)MAR3LEHEAD 350.87 (106) 193.15 (143) 98.51 (161) 35.43 (166) -1863.89 (159)
99)MARION 153.02 (149) 117.42 (161) 96.05 (163) 81.82 (160) -840.54 (119)
(100)MARLB010 2519.86 4 8) 2201.26 ( 11) 2010.10 ( 13) 1882.66 4 13) -1303.66 (138)
(101)MARSHFIELD 3374.86 4' 5) 2559.16 1 7) 2069.74 f 10) 1743.47 ( 18) -5419.64 (197)
(102)MATT&POISETT 558.03 ( 79) 461.24 (. 84) 401.57 ( 98) 362.45 (IOU) -1057.39 1130)
(103)MAY4ARO 165.44 (140) 193.95 (141) 211.06 (136) 222.47 (125) -186.97 ( 66)
(104)MEDFIELD 235.90 (123) 113.70 (161) 40.38 (171) -8.49 (171) -1623.65 (152)
(10c)MEDFOR3 -398.63 (191) -1184.29 (199) -1655.70 (201) -1969.98 (201) -8893.07 (202)
C (106)MEDWAY 552.35 ( 77) 360.91 ( 99) 246.06 (125) 169.48 (142) -1999.52 (167)
(107)MFLR3SE -101.25 (179) -396.45 (192) -573.58 (194) -691.66 (196) -369G.90 (191)
(13 )MENDON 136.63 (153) 131.21 (159) 128.05 (159) 125.91 (154) -554.53 ( 97)
C (109)MERRIMA: 55.81 (165) 55.24 (168) 54.90 (167) 54.68 (164) -587.38 4100)
(110)METHUEN - 1167.40 ( 33) 1047.28 ( 37) 975.21 ( 42) 927.17 1 43) -671.30 (111)
(111.)MIDDLEBORO 644.24 ( 63) 389.34 4 93) 236.40 (128) 134.45 (150) -2542.27 (177)
C (112)MIDDLETON 92.58 (160) 159.40 (154) 185.09 (142) 208.22 (131) 33.22 ( 53)
(113)MILFORD 3105.24 4 6) 2361.44 1 9) 1915.17 ( 15) 1617.65 ( 22) -4'70.25 (195)
(11'e)MILLBUlY 210.27 (130) 360.49 (100) 450.62 1.88) 510.71 ( 84) 1074.93 1 35)
(115iMILLIS 325.62 (114) 210.12 (133) 140.82 (155) 94.62 (158) -1466.93 (145)
(116)MILLVILLE 11.19 (173) 31.28 (172) 43.34 (169) 51.38 (165) -425.42 ( 85)
(117)MILT3N 296.44 (116) 1011.04 4 39) 1439.80 ( 27) 1725.64 4 19) 6804.91 ( 11)
(118)N.ANDOVER 928.33 ( 43) 923.87 ( 44) 921.19 ( 47) 919.41 ( 44) 246.19 ( 48)
(119)N.ATTLEBORO 798.40 4 48) 882.65 4 50) 933.20 1 45) 966.90 1 39) 1003.38 ( 37)
(12C)N.READ1IG 465.93 4 88) 553.71 ( 74) 606.37 4 61) 641.49 ( 69) 706.17 ( 40)
S(121)NAHANT 21.69 (170) 103.47 4164) 152.54 (152) 185.25 (137) 201.97 ( 51)
(122)NATICK -1.76 (171) 205.96 (136) 330.59 (107) 413.69 4 93) 1437.93 ( 31)
(123)NEEDHAM 361.50 (101) 1193.87 ( 32) 1693.29 4 17) 2026.24 4 11) 8047.65 ( 8)
(124)NFU REDFORD) -1190.78 (199) -1307.72 (201) -1377.89 (200) -1424.66 (199) -2997.78 (182)
(125)NEWBURY 219.98 (136) 172.14 (151) 143.44 (154) 124.31 (155) -895.93 4124)
(126)NEWBURYI3RT 536.14 ( 78) 241.08 (128) 64.05 (166) -53.96 (178) -3051.9) (184)
(127)NEWTON 9.57 4183) 2427.24 4 8) 3877.84 1 4) 4844.91-t 2) 23546.75 4 1)
(128)NORFOLK 817.28 ( 49) 733.34 ( 62) 682.98 ( 64) 649.41 ( 68) -659.63 (108)
(129)NORTHB310 1088.53 ( 35) 919.26 1 45) 817.70 ( 54) 750.00 ( 58) -1241.68 (135)
( (130)N5RTHBRIDGE 193.78 (135) -14.35 (178) -139.23 (187) -222.49 (190) -2525.15 (176)
(131 )NORTON 1087.02 ( 36) 116.65 t 38) 974.43 ( 43) 946.29 1 41) -254.19 f 72)
(132)NORWELL 1017.99 ( 38) 820.58 ( 51) 702.14 ( 62) 623.18 ( 70)' -1593.56 (148)
(133)NORWOO0 333.11 (112) 468.67 ( 82) 550.01 ( 74) 604.23 ( 73),. 1051.18 ( 36),
(134)PAXTON 84.39 (163) 177.67 (148) 233.64 (130) 270.96 (119) 379.68 f 45)
(135)PEODY 202.29 (14). 364.12 1 98) 461.22. ( 87) 525.95 ( 79) 1183.06 ( 34)
(136)PEMB'N0(E 1109.95 4 34) 750.50 ( 59) 534.84 ( 79) 391.06 I 97) -3122.04 (186)
(131)PEPPERELL 671.70 1 62) 526.33 ( 77) 439.10 ( 91) 380.96 ( 98) -1419.56 (143)
(13A)PLAINVILLE 520.57 ( 81) 497.61 ( 80) 483.83 ( 84) 474.65 ( 88) -346.56 1 77)
(139)PLYM3UTH 6082.79 1 1) 5012.78 4 11 4370.77 4 1) 3942.77 4 3) -5254.83 (196)
(140)PLYMPTON 337.55 (111) 32P.33 (107) 322.88 (110) 319.22 (110) -391.64 ( 81)
(141)PRI4CETO 271.78 (129) 288.53 (118) 298.58 (113) 305.29 (112) -198.22 ( 68)
; (142)0U0NCY. 1141.10 4 44) 3051.02 ( 4) 4196.96 1 2) 4960.93 4 1) 19602.15 f 3)
(143)RANDOLPH 1756.17 4 22) 1525.49 ( 22) 1387.12 ( 29) - 1294.88 4 34) -118r.56 (133) (D
(144)RAYNHAM 893.01 1 45) 787.44 4 55) 124.10 ( 59) 681.88 1 62) -800.18 (115)
0 (145)RE DIN 1004.12 ( 39) 892.18 1 -49) 825.02 1 53) 780.25 ( 57) -152.75 (113) N
(146)R1 REH0OiT 506.28 1 82) 504.15 ( 79) 502.88 t 83) 502.03 4 85) -152.50 ( 63)
(147)REVERE 5-40.97 ( 72) 1471.63 ( 24) 1970.03 ( 14) 2302.29 4 9) 8310.05 4 7) LA
:(148)AOESTER 327.06 (119) 315.62 4111) 310.37 (111) . 306.19 (111) -414.81 ( 23)
CIAT 313: COMaARISDN OF 1983 TRANSLATED JOR-BASEL GUIDELINES, ALPHABETIC
0
(149)ROCKLAND 417.61 ( 94) 179.18 (146) 36.45 1172) -58.83 (179) -2662.18 (178)
(150)ROCKPORT 41A.97 ( 98) 361.42 ( 94) 358.89 (102) 343.87 (105) -594.06 (101)
(151)RFOWLEY 259.47 (128) 209.02 (134) 118.75 (143) 158.57 (145) -882.55 (122)
(15?)SALEM -388.18 (187) -299.78 (19-) -246.74 1191) -211.39 (19) -141.80 1 62)
(153)SALISBURY 688.21 ( 60) 602.13 ( 68) 550.48 ( 73) 516.05 1 83) -810.14 1116)
(154)SAUSJS 214.89 (131) 84.70 (166) 6.58 1175) -45.48 (177) -1724.56 (157)
(155)SCITUATE 785.28 1 50) 431.60 ( 87) 219.31 (134) 77.92 (161) -3389.06 (188)
(156)SEEKONK 459.98 ( 89) 512.96 ( 78) 544,76 ( 75) 565,95 1 78) 352.31 ) 46)
(157)SHARUN 943.34 ( 42) 895.90 ( 47) 867.44 ( 51) 848.47 ( 54) -168.54 ( 65)
(158)SHERBOR4 546.28 ( 80) 563.11 1 7?) 573.21 ( 71) 579.94 ( 75) 77.05 1 52)
(15n)S111RLEY -160.02 (181) -163,79 (188) -166.05 (190) -167.56 (185) -835.30 (118)
(160)SIREWSBUAY 1982.41 ( 14) 2019.77 1 14) 2042.19 1 12) 2057.14 1 10) 1718.51 ( 28)
(161)SOMERSET 1289.87 ( 29) 1059.17 ( 351 920.75 ( 49) 828.47 ( 56) -1654.66 (155)
(162)SOMERVILLE ,-314.q84 (204) -815.37 (197) 585.30 ( 70) 1519.09 ( 26) 19557.25 ( 4)
(163)SOUTH20f 412.43 ( 99) 422.19 ( 90) 428,05 4 93) 431.95 1 91) -127.50 ( 61)
(164)STERL INS 356.32 (109) 342.98 (105) 334.98 (106) 329.65 (108) -414.56 1 82)
(165)STOElHAM 473.17 ( 86) 278.80 (120) 162.18 (150) 64.44 (159) -2108.04 '(168)
C (166)Srod^IHT3 1544.25 ( 25) 1255.22 ( 29) 1381.81 ( 36) 966.20 ( 40) -1983.54 (166)
(167)ST04 468.35 ( 91) 432.46 I 86) 419.93 ( 9.4). 396.58 ( 95) -528.03 ( 96)
(168)SUDBURY 1404.25 1 27) '1271.56 ( 28) 1191.94 1 33) 1138.86 ( 36) -560.28 ( 99)
U (169)SUTrn 376.89 (105) 297.80 (114) 253.48 (123) 218.88 (128) -1050.68 (129) )(170)SWA4PSCOTT 417.44 1 96) 431.03 ( 88) 439.19 1 90) 444.63 I 90) -84.16 ( 60)
(171)SWANSEA 1978.70 ( 13) 1706.26 t 1A) 1542.81 ( 20) 1433.83 1 28) ,, -1383.17 (142)
( 172)TAUNTO1N 107.93 (161) -415.56 (193) -729.65 t196) -939.05 (197) -5764.57 (198)
(173)TEMPLcroN 175.57 (141) 176.23 (149) 176.63 (145) 176.90 (139) -455.31 ( 88).
174)TEWKSBURY 1976.98 1 15) 1644.89 ( 19) 1445.64 ( 26) 1312.81 ( 33) -1981.43 (165)
(1751TOPSPIELD 379.72 (103) 358.92 (101) 346.44 (105) 338.13 (106) -465.78 ( 89)+
(176)TOWISEND 609.45 ( 74) 565.25 ( 71) 538.73 1 77) 521.06 1 81) -470.06 ( 92)
(171)TYNSB010 455.87 ( 93) 467.88 ( 91) 379.09 (100) 359.89 1101) -661.56 (109)
(178)UPTON 249.91 (138) 202.94 (138) 198.76 (139) 195.97 (135) -497..31 1 931
(179)UXBRIDGE 156.07 (145) 15.06 (174) -69.51 (183) -125.93 (184) -1891.54 (161)
(180))W.83YLSTON 87.56 (159) 206.32 (135) 277.58 (115) 325.09 109) 637.68 ( 41
(181)W.BRIDGEWATR 353.45 (108) 320.70 (110) 301.04 (112) 287.94 (115) -611.68 (102)
(18?)W.NEW3JAY 284.16 (122) 277.99 (121) 274.29 (116) 271.83 (118) -415.05 ( 84)
(183)WAKEFIELD 497.22 1 83) 228.58 (130) 67.40 (165) -40.04 (176) -2826.67 (181)
(184)WALPOLE 607.92 ( 68) 5'46.54 ( 75) 509.71 1 80) 485.16 A 86) -643.43 (105)
(185).WALTHA4 -751.82 (194) -6.81 (177) 440.19 ( 89) 738.19 ( 59) 6060.71 ( 15)
(1.d6IWA8EHAN 3541.03 I 4) 2974.75 1 5) 2631.38 1 6) 2402.47 1 8) -613.3 (180)
u (187)WATERiOWN -1t1.26 (198) 185.50 (144) 990.55 ( 41) 1527.25 ( 25) 11621.66 1 6)
(18t)WAYLAND -29.65 (172) 95.08 (165) 169.93 (148) 219.82 (127) 5a0.17 ( 43)
(189)WELLESLEY 101.82 (154) .336.57 (106) 417.42 ( 85) 571.33 1 77) 1811.81 ( 26)
(190)WENIIAM -121.16 (180) -69.28 (179) -38.15 (181)- -17.40 (173) -231.94 ( 71)
(191)WFSTRORJ 1422.63 ( 26) 1157.42 ( 33) 998.30 ( 40) 892.23 ( 50) -1866.93 (160)
(192)WESTF00 2123.93 ( 12) 1739.25 ( 17) 1508.44 ( 21) 1354.57 ( 3C) -2360.42 (171)
S(19)WESTMINSTER 212.7 (137) 246.87 (126) 267.31 (119) 280.95 (116) -83.97 ( 59)
(194)WESTON 481.63 ( 85) 691.17 ( 64) 816.90 ( 55) 900.72 1 48) 1939.56 ( 24)
(195)WESTPO~r 2449.44 1 9) 2204.80 ( 10) 2058-.01 U 11) 1960.16 1 12) -634.50 (104)
(196)WESTW03D 712.41 ( 56)- 796.43 1 54) 846.84 ( 52) 880.45 ( 51) 915.j6 ( 39)
(197)WEYMOUTH 1878.59 ( 19) 1408.34 f 26) 1126.19 ( 35) 938.09 ( 42) -3461.43 (190)
(198)WHITMAI 360.29 (102) 263.54 (122) 205.50 (139) 166.80 (144) -1244.68 (136)
(199 )wILM INIISTON 611.79 1 67) 667.14 ( 66) 700.35 ( 63) 722.50 ( 60) 527.18 I 44)
(290)WINCHENDON 138.27 (148) 132.17 (158) 128.51 (158) 126.07 (153) -560.28 ( 98)
(2011WINCHESTER 314.97 (113) 108.46 (163) -15.43 (180) -98.03 (183) -2387.64 (172) --
U (202)WINTHRSP 678.16 ( 59) 1279.61 1 27) 1640.12 1 19) 1880.47 1 14) 6049.75 ( 16)
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COM'AREO WITH 1EMP280 AND TEMP1C. UVER 50 1i
X = FRECUEnCY OF TEMP380
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COMPARED WITH TEMP280 AND TEMP180 OVER 50 tNT
I - RANK ORDEDED VALUE OF TEMP383
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SUMMARY
The process of producing a population growth guideline
structure, given population change and employment data is as
follows:
FIRST, a population-based guideline, BASELI-NE80, was created
by combining 70% AlLOPCT80 (the projection of each
individual town's recent growth history, by percentage)
with 30% AVALLOPCT80B (the area-wide average growth rate
assigned proportionately to each town by its population
size). Boston's guideline value was reset as -19,975,
the ALLOPCT80 value, and the guideline structure was
adjusted proportionately.
SECOND, the population change necessary to eguate each
adjacent-town area's predicted JPC ratio (ADJPC80) with
the predicted area-wide average JPC ratio (AVEJPC80),
was prescribed as a future change guideline. The nucleus
town is assigned a part of its adjacent-town area's
guideline value in proportion to its share of the
adjacent-town area's current population. (The guideline
is named ALLOJCB280).
THIRD, the ALLOJOB280 guideline structure was adjusted
proportionately, so that the sum of its values equals
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the predicted total population change of the entire
study area, TOTDLTPOP80. (ALLOJOB280 was renamed
TEMP280 in the process.)
FOURTH, Boston was reassigned a value more realistic in
keeping with its recent demographic trends and likely
possibilities, -19,975. (TEMP280 was renamed ALLOJOB180
during this process.)
FIFTH, various combinations of the job-based guideline,
ALLOOOB180, and the population-based guideline,
BASELINE80, were tested to determine an optimal mixture:
16% ALLOJOB180 and 84% BASELINE80. (The result has the
temporary name, TEMP280.)
FINALLY, the resultant TEMP280 guideline was adjusted to sum
to the predicted total population change for 1980 by the
translation method. (This was found by experiment to be
superior to proportional adjustment in this case.) This
final guideline is named GUIDELINE80.
Between 1970 and 1975, the study area increased its
population by 89,652. This recent growth may be characterized
as having great disparity, with many towns growing faster than
they wanted to, and several losing population at
uncontrollable rates. One quantification of the disparity is
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that the total population gain for those towns which did grow
during the 1970 to 1975 period was 195,853, or 118% greater
than the net growth for the area, 89,652. Clearly, the towns
that experienced rapid growth suffered far in excess of a
"fair share" needed to accornodate the net change.
The predicted population change for 1975 to 1980 is just
slightly higher, 91,393. If it were distributed among the
constituent towns following the combination guideline
(GUIDELINE80), the disparity would be greatly reduced. The
total population gain for those towns which would be expected
to grow would amount to 127,911, only 40% greater than the net
growth, 91,393. Towns with high growth histories would have
the power to reduce their growth rates by half or more, and
still accommodate their "fair share" of the expected
population increase. Selected towns with recent low growth
rates would be encouraged to accept more people (i.e. new
housing units), but at levels easily classified as "moderate",
and "acceptable," by those towns currently growing at similar
rates. A measured amount of "back pressure", the limitation of
growth opportunities resulting from towns "closing their
doors" after accommodating their fair share of growth, may
dissuade some people from migrating away from town centers,
and may encourage others to rehabilitate and relocate in them.
"Measured" is the key word; hopefully, the 40% excess growth
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rate of growing towns in the proposed guideline will be
sufficient to allow a reasonable amount of free choice for
most people.
The proposed growth acceptance guideline follows the
rationale of balancing the factors of population size, recent
growth rate, and employment location. Adjustments are made to
prevent extreme or absurd results. Factors are balanced with
the object of reducing value extremes, and providing the
lowest possible growth levels for most towns.
A comparison of Map 55 (reproduced again on page 289),
ALLOPCT80, the projection of the continuation of each town's
growth trend, with Map 73 (page 284), GUIDELINE80, the
projected growth distribution following a balanced combination
guideline, demonstrates that a rationally derived, area-wide
management plan could reverse the trends of urban decay and
suburban sprawl. Some of the growth trends could be carefully
rechanneled without presuming unrealistic, or extreme changes.
The forces which strongly pull the population away from
existing city and town centers are recognized as being
inevitable, although modifyable. The magnitude of their
potentially harmful influence can be significantly reduced.
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Chapter 4: Reflections on Utility and Future
Chapter 4: Reflections on the Utility and Future
of this Proposal
To summarize the present achievements of this project,
this chapter will quickly outline a description of the urban
growth problem we have been addressing, and the conceptual
context of the proposed solution. I will then comment on the
purpose of the growth policy simulator and the meaning such a
tool might bring to growth planning. I recognize valid
criticisms of the concept and the implementation have arisen,
and I will discuss these "weak points" of the thesis.
Finally, the environmental implications of the proposed policy
will be reviewed, with an outline of the possible next steps
to be pursued in its development.
THE PROBLEM: UNDER-REGULATION AND OVER-REGULATION
The cohort of people known as the "baby boom" -- those
born in the decade after the Second World War -- are now
reaching family settleent age with the consequences that
extraordinary demands are being placed on the housing market,
and that the urbanization of rural lands is accelerating.
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Urban growth and development has been "sprawling" further into
previously rural, or exurban, areas. These areas, typically,
are towns with few growth management controls. As a result of
such rapid growth, they are faced with local needs to raise
property taxes to provide for the increased demands for social
and public services. Statewide, the aggregate of this
migration increases the consumption of energy for
transportation, reduces the reserves of farmland and open
space, and exacerbates social and economic inequities.
Simultaneously, towns which previously have undergone a cycle
of rapid growth and development are becoming more
sophisticated in restricting and regulating continued growth
in their localities. This causes an inflation in the costs of
housing, an increase in economic segregation and its
consequent inequities, a wasteful and inefficient utilization
of existing infrastructure, and an added stimulation to the
process of exurban uigration and sprawl-type development.
aore towns are gaining facility with growth regulation, thus
causing this growth dynamic to intensify and leading to a
shortfall of available housing for a growing number of
families.
The solution points to the need for a statewide
perspective in the direction of lccal growth management
because individual towns do not concern themselves with the
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aggregate effect of their local decisions. It is proposed
that the Office of State Planning (OSP) suggest minimum growth
accommodation guidelines to each town, which would rationally
assess the statewide housing needs of the population and the
individual capacity of each town to satisfy its "fair share"
of that need. It is proposed that the local governments be
empowered with additional rrechanisms to achieve a level of
growth within the suggested guidelines by being able to grant
special building permit approvals until their quota has been
reached, and by being able to refuse further consideration of
development proposals after reaching their annual growth
guota.
The study at hand has been an exploration of the
implementation tools and techniques that might be available to
the Office of State Planning to generate such growth
guidelines, and to evaluate the merits of alternative growth
guideline structures.
THE GROWTH POLICY SIMULATOR
The principle effort of this research project has been
the development of a tool by which the OSP can generate a set
of growth guidelines based on a specific combination of growth
allocation factors, and the development of a technique with
which it can evaluate such a simulated growth policy. The
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tool is a computer program that is capable of processing and
displaying a variety of data, representing pertinent growth
allocation factors for each town. The computational
algorithms which manipulate these data, and the options for
combining growth allocation factors in a variety of
proportions to produce a set of growth accommodation
guidelines, can easily be reprogrammed by the growth policy
planner to assist his investigation of the impact of policy
alternatives.
This inforwation processing tool can display input data,
derived data, intermediate calculations, single-factor growth
guidelines, and combination-factor growth guidelines in a set
of ordered lists. This allows the policy planner to quickly
"eyeball" obvious correlations between any sets of data. The
ordered lists also allou rapid evaluation of guideline value
extremes and individual "problem" communities. A proposed
growth guideline structure can be graphed to provide a visual
image of its statistical distribution which can easily be
compared with two other data sets on the same plot. A
rigorous statistical analysis would obviously provide greater
precision, but this graphic technique quickly makes the
general parameters obvious to the planner or the interested
lay person. Finally, the geographic distribution of any
particular set of data can be mapped for analysis of spatial
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patterns.
There are two immediate uses for manipulating and
displaying growth data. By displaying the growth information
one wishes to select from the available database, the planner
can monitor the growth characteristics of any particular town,
or of the metropolitan region, or of the entire state. By
displaying the projected growth resulting from any specified
growth allocation formula, the planner can perceive the impact
of a proposed growth policy and can easily compare it with
alternatives. Iterative manipulation of the growth guideline
generating data will enable the planner to acquire empirical
experience in defining and designing the "fair share" criteria
for a set of growth guidelines.
This author approached the problem of defining the
concept of "fair share" accommodation of growth without a
predetermined theoretical structure. This technique contrasts
with that of the D.C.A. Fair Share Formula (87) which
preassigns a set of proportional weights to each of its growth
allocation factors. I have used the trial-and-evaluation
process to develop an empirical understanding of the
conflicts, constraints, and tradeoffs implicit in determining
a "fair share" allocation of growth.
(87) Cf. William Apgar. May, 1976.
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As the objectives for growth management embody the
tension of conflict between the need for housing production
and the need for environmental preservation, between the
predilection for uniforrity and the desire for diversity, or
between the ideal of self-regulation and the necessity of
external control, so have the evaluation criteria proven to be
frought with contradiction. The evaluation technique has
begun to define the need for a balance between trend reversal
and trend acceptance, between geographic idealism and
demographic realism, and and between theoretical potential and
political possibility. I have found no "right answer" to the
question "what is the aost equitable growth allocation
guideline?" I have begun to develop a process through which
the issues and implications of alternatives become more
apparent. One obvious lack of the process to date is a method
for quantifying the evaluation criteria.
Another policy planner may bring a different set of
criteria to the evaluation process and he or she may,
ultimately, make decisions based on political rather than
growth-related issues. Nevertheless, this policy simulator and
the evaluation technique will make one more cognizant of the
implications of those decisions.
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WEAK POINTS ANE OPERATIONAL CLARIFICATIONS
Just as manipulation of the growth policy simulator
provides an iterative technique for understanding the
implications of a growth policy, so the development of the
tool itself has been an iterative process. I have received
some criticisms of the assumptions and premises of the
modeling process which deserve acknowledgement.
The use of the raw population census as a surrogate for
presumed housing unit needs may not be a reliable index. A
large proportion of the population increase figure comes from
births, which do not correlate highly with the need for
additional housing units. The migration component of
population change does, of course, correspond to an increase
in housing needs, while the needs of young people in a
community who reach maturity and require their own homes will
not affect the population change statistics at all. A more
accurate indicator of growth needs may be the census of
households, although this usually covers just families or
individuals who already live in their own housing unit.
Perhaps the numbers of people over 21 years of age who do not
live in their own households should be considered as potential
households and some fraction of their numbers should be added
to the census of households.
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Nevertheless, the raw population figure may be more
useful than an expanded household census for assessing a
town's burden of recent growth because the population growth
component attributable to births directly impacts the need for
schools -- the major expense of most local tax budgets.
Certainly, a measure of a town's capacity to carry additional
growth-related expenses should be calculated from a tax-base
per capita basis rather than a per household basis since
households vary in size but usually have just one or two
supporting members.
The use of linear extrapolation to project future
population size (from which future housing unit needs are
estimated) is the most direct and simple calculation
technique. Perhaps it would be more accurate to use the
figures from several historical five-year periods to plot each
town's growth curve, and then to project its future
differently, depending on its apparent location on a standard
S-shaped growth function. Another method might be to
accurately measure the correlation of the major growth factors
with a town's recent growth and then, to construct a system
dynamics model of its growth for projection of future trends.
Both of these techniques are beyond the capacity of the
present study, of course.
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Finally, there have been some criticisms that the
evaluation of growth policy alternatives according to the
expressed Evaluation Criteria is no more systematic and
rational than any other arbitrary process. This may be
attributable to the lack of a means to quantify each
criterion's satisfaction and relative importance. As noted in
Chapter 2, the selection of the 30%:70% BASELINE80 combination
was not precisely deterrined. The evaluation only helped
determine that "one ballpark" was better than the others. The
selection of a previous five-year interval's growth rate as a
standard for trend-reversal tolerance was also somewhat
arbitrary. It seems to- be th-e most reasonable benchmark to me,
but it really can not be claimed to be rationally derived.
The problem of resolution and compromise between
conflicting evaluations is a similar challenge to the claim
that this is a "rational and reasonable" process. I have
presented no theory to define which tradeoffs are more
important; but I have rade such choices as I have gained
empirical experience with the technique. The OSP, and certain
cities and towns, would probably use a different list of
criteria and perhaps they would attach different importance to
the criteria articulated here. "Right answers" for the
distribution of future growth will emerge only as better
choices among alternatives. The process of determining growth
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guidelines will not be arbitrary, however, if there exists a
consensus among the various cities, towns, and the OSP as to
which criteria should be used and what their relative
importance is.
Unfortunately, this may require a more sophisticated
involvement from the cities and towns than is likely to occur.
We might assume that they would agree on a general set of
evaluation criteria, although each town will probably only be
concerned with the "bottom line:" is its resultant growth
guideline acceptable to it. The OSP is left with the
political task of demonstrating that the selected growth
guideline structure best serves the constituents' collective
needs in general, and it satisfies the majority of the towns'
specific growth desires in particular. The resultant
distribution pattern of urban growth, projected from the Fair
Share Growth Accommodation Guidelines, should demonstrate a
widespread benefit from managed growth over the continuation
of unplanned growth, yet, it uust also allow for specific
adjustments which may be politically necessary.
A little clarification of the intent and role of the
growth guidelines is appropriate here. The growth guidelines
are not intended to directly reverse the growth trends in
cities and towns which want to grow, but have not recently
done so. They are neither stimulants nor inducements to
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cities which are suffering undesired out-migration. They do
attempt to address that problem indirectly by assuming a
certain amount of growth (or reduction of decline) in those
communities when calculating the area-wide total growth
accommodation need. As a result, growing towns would have the
option of limiting their growth at a level which, in the
aggregate, would be below the total growth accommodation need
if the declining towns were not able to modify their recent
trends. This puts a easured amount of "back pressure" into
the system which may dissuade some urban residents from
migrating, thus slowing the rate of decline.
Non-growing and slow-growing towns which do not achieve
their guideline growth levels for reasons other than their
rejection of recent development proposals would not, of
course, be liable for any State intervention. Only towns
which do not achieve their guideline growth levels, and which
have recently rejected development proposals would be subject
to State review of those rejections. A town could not
legitimately reject a low-priced housing development proposal,
for instance, saying it only favors high-priced developments
if none of the latter are also before its consideration. Only
towns with a variety of housing development proposals may
elect to skew its growth guideline in favor of lower-priced
development.
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If a town rejects some development proposals for
environmental reasons, for instance, and then falls short of
its guideline quota, the State would not necessarily force the
acceptance of such a proposal as is. It probably would require
the developer to resubrit the proposal with greater conformity
to the town's environmental regulations before requiring the
town to reconsider the proposal.
Let us not forget, houever, that a growing need for more
housing is the critical motivation for statewide growth
control and intervention. The response to accommodate the
necessary growth, if it is rot to manifest itself as continued
exurban sprawl, will be for towns to accept changes in their
allowable residential density.
ENVIRONMENTAL IMPLICATIONS
When the OSP, after meticulous consideration of the
myriad of growth factors -- environmental, fiscal, social, and
demographic -- finally suggests growth guidelines which are
determined to be the most effective and most equitable
solutions to the urban growth problem, there is bound to be a
tumultuous hue and cry from many of the towns with high
guideline quotas. Most of the towns around the Route 128 ring
-- which appears to be the likely preferred locus of much of
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the projected urban growth -- are those of category 3, which
oppose further growth and development in their communities.
"We are already built up to capacity," many will argue.
Whether their current average density is two acres per
house, or 12 units per acre they will contend that there is no
more room to grow. The obvious solution, of course, is that
they will have to allow housing developments of higher
densities, perhaps even as redevelopment on land currently
occupied by lower density housing. This does not mean that
Lexington should be redeveloped to resemble The Bronx;
Massachusetts is tilled with excellent examples of multi-unit,
mixed density, park-like architecture for housing. There are
other towns that would argue they should not grow because the
water table, or some other geologic condition won't support
any more septic tanks. Of course, a number of alternative
technologies are available for disposing of wastes, and the
installation of such facilities would have to be a considered
factor before determining the Fair Share Growth Guideline.
Since an important factor in the equitable allocation of
future growth is a town's fiscal capacity to support growth,
it is not surprising that some of the most affluent towns will
be slated for high growth guidelines. They're predictable
response will be strongly negative. This should open to
question, and to explicit debate, whether a privilege of
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wealth should be the exemption from responsibility to the
general wellbeing of the society. If it were determined, and
agreed upon by most of the cities and towns, that
accommodation of the statewide need for housing included
building higher density (and lower cost) housing in the
wealthier communities, they should feel the social
responsibility to accept the obligation. Since these
communities generally have political influence in proportion
to their wealth, however, it is obvious that their acceptance
of such responsibility could only be voluntary.
The problems of excessive urban sprawl have reached a
severity that calls into question the costs and benefits of
the American Dream -- a single fairily house for everyone who
wants one. Another American Dream is suitable for debate as
well -- a better single family house for those who can afford
one. Greater wealth buys such privileges as a bigger house, a
larger yard, and a more exclusive -- economically segregated
-- neighborhood. As the pressure for housing more people
increases, and as compromise with higher densities becomes
more necessary, the potential for polarization, for
exacerbation of the social ineguities, also becomes more
threatening. It is time to reassess the overall social
benefits and costs of allowing a housing pattern that
maintains economic segregation and social inequities.
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THE NEXT STEPS
To the present tine, the OSP has successfully
facilitated the formation of a Local Growth Policy Committee
in nearly every city and town in the Commonwealth. These
committees have discharged their duty to respond to the OSP
statewide survey of each local community's perceived growth
history, present situation, and attitude toward future growth
and its problems. Perhaps more important to the development of
a growth management process than the results of the survey
itself, is the initiation of a planning process in each town,
in which growth control became an explicit subject for
consideration. The next step of this process, as the OSP
recommends in its growth policy statement (88) , would be for
each town to develop a growth management plan for the next two
years -- outlining its desired level of growth, the type of
development it would accept, and the means it will use to
implement its plan.
The role of the OSP during this process would be to
provide such technical assistance to Local Growth Management
Committees as may be reguested. The OSP would also have the
important task of monitoring each town's growth plans,
comparing their aggregate effect with the statewide projection
(88) Cf. Office of State Tanning. September, 1977.
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of the need for growth accommodation, and evaluating its
prediction, based on that comparison, at the end of the two
year planning period. At the end of the two year planning
period, the OSP would have adequate data to determine whether
exclusive local control of growth was adequately satisfying
the needs of the entire Commonwealth.
If the statewide housing needs were not being met, or if
the problems resulting from the pattern of over-regulation and
exurban sprawl were worsening critically, the OSP would have
acquired adequate docuoentation through its monitoring effort
to present a Growth Eiagnosis to the General Court. In
addition, the OSP should use this time period to thoroughly
document nationwide research on the problems of growth,
detailed here and in its own growth policy statement, so that
it may convincingly dispel or confirm the widespread doubt
that an urban growth problem really exists, and that the
pattern of urbanization represents a critical threat to our
quality of life.
If the need for statewide supervision of the growth
management process becomes apparent, the OSP could advise the
Governor's office to recommend legislation to enact the kind
of growth management system present in this paper:
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- enable local coumunities to allow or reject
development proposals with special permits,
- permit the OSP to promulgate a fair share growth
accommodation guideline for each city and town, and
- empower a State agency with the responsibility to
review rejected development proposals from towns
which consistently prove an unwillingness to accept
their fair share of the statewide growth burdens.
The growth policy simulation tool, developed in this
project, could be very useful to the OSP if it chooses to
monitor the local communities' growth plans and subsequent
growth rates. It can be used to project the consequence of
these plans, and it can subsequently evaluate its own
prediction accuracy when the future actual growth data becomes
available. The simulator can easily be augmented to consider
the other important growth allocation factors, previously
described, and its computational algorithms could be modified
if other statistical iranipulations were decided to be more
effective. Finally, the OSP policy planners could begin to
learn to generate growth accommodation guideline structures,
to develop a deeper understanding of the dynamics and
tradeoffs of the "fair share" concept, and to develop more
consistent, explicit, and rational criteria for evaluating
potential growth policy alternatives.
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I. OVERVIEW page 308
There are two major factors which are increasing the pressures for
residential growth within Eastern Massachusetts, namely:
the "baby boom" population explosion is reaching the "family
settlement" age, and
the existing population is steadily moving out of the urbanized
areas, and scattering itself across the less developed surroundings.
These growth factors are exerting pressures in many directions with
the result that many communities are having trouble preserving open space
and agricultural land, protecting natural resources, maximizing existing
infrastructure, and controlling tax rates. Some areas are growing very
rapidly--too rapidly in many eyes--while others are barely accommodating
the growth needs of their maturing resident populatio.. Some places,
primarily the older cities of eastern Massachusetts, are actually losing
population.
This proposal seeks to remedy the situation in two ways:
enabling towns which are experiencing extraordinary growth to
effectively limit it to a mangeable rate, and
encouraging towns with little or no growth to accept their "fair
share."
What has been devised is a multi-stepped, creative process that gives
individual towns and their larger regions a maximum degree of participation
and flexibility in developing and enforcing a growth management policy
sensitive to their particular conditions. Incorporated within the process
are measures to increase the region's supply of low and moderate income
housing.*
II. ASSUMPTIONS AND DISCLAIMERS
Growth as it is examined in this paper refers exclusively to residential
growth, that is, to the provision of single family and multi-family homes,
and their supporting infrastructure. Although the strong interactional
effects between the allocation of housing and employment opportunities are
recognized, commercial and industrial development have not been considered
at this time.
This paper was written within the context of Professor Philip Herr's
class at M.I.T. The focus was to be on designs and prescriptions for
* A growing need identified by many involved in the Local Growth Policy Process.
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effective working growth management regulations. This paper is, therefore,
being circulated as a working draft only, in the hope of stimulating
further discussion of the problems identi:fied herein. It is recognized
that there is more factual documentation which needs to be done, but it is
beyond the scope of the present paper. 1
Effective growth management, we believe, is a statewide issue,
demanding guidance and, if necessary, intervention from an extra-local
perspective. We encourage and support the maximum use of local control
and initiative for addressing the problem, but also recognize that local,
and even regional, interests are not likely to whblly address the
aggregate impact of uncontrolled, or unevenly controlled growth.
There are two dimensions to the problem which must be treated as a
whole; namely some areas are suffering excessive growth, while other areas
are experiencing little, or even no growth. Although the reasons for each
phenomenon may be different, the impact of each vitally affects the other.
Several assumptions have been made based on the Local Growth Policy
Statements and personal observations. First, most towns do not want to
grow much more than is necessary to accommodate their local residents'
children as they reach their mid twenties and thirties, a period which
has been called the "family formation" age. If the current trend continues,
more and more towns will adopt strong and effective restraints on local
growth. This will create unstabling pressures which will particularly
impact towns with the weakest set of growth management controls. It will'
also accelerate the cost of housing to new entrants in the market. Second,
we assume that even those towns which would agree to voluntarily accept a
level of residential growth in excess of their local children's needs, would
still fall short of a projected "fair share," based on a statewide assessment
of need.
The problems of growth accommodation, including that of housing
shortfall, have not yet reached critical proportions, i.e. no one is
jumping out of windows yet. Thus, the proposed recommendations may be
beyond the political capacity of the State Legislature. Indeed, it is a
paradox of the planning profession that we concern ourselves with anticipa-
tion of problems, yet work in a political context which usually responds to
problems after the fact.
III. THE SITUATION
The area under study is the extended Eastern Massachusetts metropolitan
region, from just west:of Worcester to the Massachusetts Bay. This includes
five or six city nucleii, of which Boston is by far the largest. The physical
extent of urbanization is such that any smaller delineation would require
arbitrarily identifying "boundaries of influence," which would imply a limit
to effective transportation that does not presently exist.
Figure 1 illustrates the age distribution of the female population in
Massachusetts for 1970, and as projected for 1990. In 1970, the big bulge
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of the "baby boom" cohorts, those people born 1947 to 1965, were in their
preteens to early twenties. The need for rapid expansion in the school
systems, recently suffered by many localities, is beginning to subside,
as the "peak" of population is now about age fourteen. Indeed, some towns
are now experiencing an underutilization of elementary school facilities.
The reason for charting the female population is that that there is reputed
to be a very high correlation between the size of the female population
and the number of households which are likely to be formed in later years.
The "baby boom" cohorts are just beginning to enter what some demo-
graphers have called the "family settlement ages," the late twenties to
early forties, when most households seek a relatively permanent habitation
for raising their children. The purchasers of new and used houses,which
in recent years, have accounted for the dramatic increase in growth and
urbanization, have been the present cohorts of "family settlement" aged
people. Notice that current pressures have been caused by a cohort which
is actually a "dip" in the population curve-- those people born during the
Depression of the 1930's. Since the "baby boomers" are now starting to
enter the "family settlement" age, the number of new households looking for
houses is expected to nearly double, from 300,000 in the year 1970 to
566,000 in 1990. This phenomenon is following a national pattern, and is
not the result of peculiar local or regional conditions. Indeed, the
Southern and Western regions are experiencing even greater pressures due
to higher rates of migration from the Northeast and Midwest.
Figure 2 maps the geographic distribution of population change in
Massachusetts over the last five years. While the net increase of popula-
tion has been a relatively mangeable 85,000, there have been large imbalances
within the area. The total population gain among those towns that grew was
nearly 200,000, while the total loss among towns losing population was
nearly -115,000. Twenty-two towns had a population gain equal to the
total net population increase of the entire area, 85,000.. Eighteen other
towns lost an equal number of people.
Three regions within this area experienced different,yet related,
problems of growth. They can be identified as the outer suburbs, the inner
suburbs and the inner cities.
Many "outer suburbs" (formerly, exurban) are growing at rates
faster than their infrastructure and residents can reasonably
handle. These regions are growing far more rapidly than would
be expected according to their previous growth history, or to
their proportionate share of the area's population increase.
They are suffering environmental degradation, particularly in
the reduction of open space. In many towns there is also a loss
of agricultural and potentially productive land, a factor which
might tend over time to account for the rising food costs in
this area.
The new residents are adding to the state's excessive demand
for oil-based energy because they commute long distances to
work or shop. Property taxes are increasing int order to accom-
modate the growing infrastructure needs of this dispersed popu-
FIGURE 2: POPULATION GROWTH 1970-1975 IN THE STATE OF MASSACHUSETTS
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lation. Providing this infrastructure has several draw-
backs as the scattered siting of the housing leads to
lower efficiencies of use, greater demands for developable
land, more likelihood of environmental degradation and
significant fiscal burdens on all levels of government-
but particularly on state and federal funds which pay the
bulk of the cost for such infrastructure as highways,
schools and waste treatment facilities. In addition,
local residents feel the "character" of their towns is
changing in undesirable and uncontrollabl'e ways.
The "inner suburbs" are older towns, many of which have
successfully enacted effective growth limiting regulations.
They have had a decrease in population in recent years.
Although located within the metropolitan urban fabric.,
they predominate in low density housing which results in
inefficient use of a developed'infrastructure and of the
.existing housing stock which has potential rehabilatation
value. In some cases, the exclusionary, low density zoning
of these towns contributes to "leapfrog" development that
has produced the urban scatteration pattern found through-
out Eastern Massachusetts.
The "inner cities" are losing population at the most rapid
rate. A declining population, coupled with a decrease in
the taxable property base (due to deterioration and abandon-
ment) has caused an increase in the property tax rate.
Although the assessed value of the property may be rising,
it often hits those least able to afford it-the low and
moderate income homeowner--and this forces many to let the
property fall into disrepair and eventually abandon it.
Furthermore, an increasing concentration of low income
people are forced to remain in the city because they have
no other housing alternatives.
The price of housing, both rental and purchase, is increasing' faster
than the average cost of living. Many middle and upper income communities
are becoming more economically homogeneous. Many communities find that
their residents' children can neither find nor afford housing in their
hometown. Needless to say, the increasing shortfall of housing supply,
and its associated impact on the price of housing, affects moderate and
low income families most severely.
These trends, we assume, will continue and will even accelerate, unless
some new interventions occur. - Each community acting on its own, will feel
the need to regulate and slow its growth rate, putting more pressure on
those unregulated areas which remain. Urban development will continue to
expand to areas increasingly distant from metropolitan centers. That will
lead to increasing quantities of transportation energy being consumed by
the residents of those communities. Open space and agricultural land will
page 314
continue to disappear. Infrastructure costs and property taxes will
continue to rise. And the price of housing will exclude a growing propor-
tion of the population that needs better and more housing.
IV. RESPONSE TO THE PROBLEMS: CONCEPTUAL SOLUTION
The main thrusts of the proposed solution are: (1) to enable "outer
suburbs" to more effectively regulate their growth rate; (2) to increase
the amount of growth to be absorbed by "inner suburbs" and low growth
areas; and (3) to anticipate the residential needs of the immediate future
through guidelines for a "fair share" allocation of growth. The principles
underlying the proposed policies are:
Encouragement of higher density development in each subregion,
especially in the "inner suburbs" which are currently losing
population.
Establishment of a "quota" of new housing units at various
price and rental ranges, and for various building types.
The quotas will be based upon each town's current situation,
regional needs, and a fair and equitable statewide allocation
formula.
Opportunity for towns which reach the "quota" of new housing
permits within a given year to cease further consideration of
building applications for the remainder of the year. This will
allow for paced and planned development.
Development of a mechanism for participation and implementation.
of these policies which allows for a maximum amount of local and
sub-regional initiative and control.
The State's involvement must exhibit a healthy respect for the "home
rule" tradition in Massachusetts. Home rule will ensure that the growth
regulatory system remains a flexible and creative process. Moreover, with-
out the firm support of local jurisdictions, a State-inspired program will
ultimately fail. Within the structure of new guidelines and new powers
to be given to the cities and towns, it is only logical to allow the
initiative for developing and implementing specific growth regulation and
accommodation to come from the localities themselves. The State could
never anticipate the enormous variety of possible schemes that the towns
may use to implement (or possibly to thwart) -the general growth guide-
lines. The State should provide communities with general guidelines and
technical assistance when necessary, but it should be careful to only
evaluate their results as they appear "at the bottom line."
V. INCENTIVES
The incentives and powers of the program are powerful enough to enable
each town to control its growth effectively, and also strong enough to
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sanction a town which does not actively accommodate growth within the bounds
of its responsibilities for meeting the residential needs of the population.
We propose that the State enable the towns with two new powers:
(1) The ability to halt further consideration of building permit
applications within a certain year upon issuance of a pre-speci-
fied number of building permits during that year. This "quota"
of building permits would be determined in an elaborate process
of sub-regional negotiations (to be described below) which
would ultimately be subject to endorsement by the state agency
coordinating this process. The "quota" would describe each
town's growth accommodation responsibilities in terms of
allotments of various price categories for privately purchased
or rented housing. All categories of housing would be included
within the specified number of building permits before the cut-
off power could become effective. However, a weighted systen of
equivalencies would allow for substitutions in cases where not
enough applications were received for housing in a particular
price category.
(2) The opportunity to "short circuit" their own existing
zoning and subdivision regulations in order to speed the appro-
val of any project deemed desirable by the local government in
meeting its allocated "quota." This power, however, would not
override any state review regarding environmental impact,
building, or sanitation requirements.
It is proposed that two sanction powers be granted to the State so
that, as a last resort, it could show its extreme displeasure with those
towns which appeared to consistently avoid, or outrightly refused to accomo-
date some portion of the region's residential growth:
(1) Upon due process of hearings by a State Growth Appeals Board,
the State could reserve the'right-to review and possibly over-
ride a local Zoning Board's rejection of a building permit
application. The grounds for such a rejection are outlined later.
.(2) The State could withold.a percentage of its annual'disbursement
of monies to .the cities and towns, -i.e. Cherry Sheet' allocations,
pending approval of each town's annual "Growth.Acceptance Plan,"
(GAP). A town that chose not to participate in the Growth Manage-
ment Process, or whose Growth Acceptance Plan was rejected by the
state agency would risk forfeiture of part of that year's disburse-
ment. The undisbursed funds would be transferred to those towns
experiencing the highest growth rates,and thus particularly needy
of financial assistance to expand their infrastructure systems.
Clearly these are very strong sanction powers to confer on the state
agency, and perhaps too strong to make the whole growth management proposal
either conceptually or politically palatable. For this reason these powers
are only suggested for discussion purposes. They are not, by any means,
considered integral to the rest of the proposal.
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It is recommended that the State Legislature enact the aforementioned
enabling powers through passage of a Growth Management Act. This Act might
establish the following bodies to carry out the mandate:
A state agency to coordinate the entire process, and to review and
approve each communities' annual Growth Acceptance Plan (CAP). In
addition, this agency could be responsible for making five year
projections of the future housing needs of the population. These
projections would be used in deriving a "Fair Share Allocation
Formula" that would be updated every five years. The allocation
formula would be derived after an extensive participatory process
involving all sectors of the individual community and subregion
had taken place. One possible candidate for such an agency's
responsibilities would be the Office of State Planning (OSP).
A Sub-Regional Growth Management Council (SRGMC) composed of two
representatives from each of the six to ten communities identified
as part of the subregion. The Council would be the exclusive crea-
tion of its constituent communities. It would be given access to
a professional support staff by the state coordinating agency upon
request. This Council would determine the annual housing allocation
for the overall subregion, as well as the sub-allocation quotas for
each of its member communities. Both the subregion and individual
communities' quotas would be based upon a negotiating process among
the towns, and on information provided by the State regarding pro-
jected residential needs for the overall subregion.
The communities would review each other's Growth Acceptance Plans
(GAPs) and would make. recommendations that, combined with their owa GAP,
would be submitted to the state agency for final endorsement. In
addition, the Council would review and summarize its constituents'
suggestions for a Growth Allocation Formula during the quinquennial
- updating process. The first line of policy making and enforcement
would be at the subregional Council level, where it is presumed that
each community would realize that if a neighboring community did not
accept its "fair share" of growth, the unsatisfied growth pressures
would be transferred to the adjacent. communities.
A locally constituted committee for each participating community,
which would be responsible for developing its individual growth
acceptance quota and related growth policies. The Local Growth
Policy Committees recently formed in most Massachusetts communities
provide a model for such bodies. This Committee's growth views
would be presented at Council sessions by its SRGMC representative(s).
A State Growth Appeals Board to serve as a judicial body that would
hear disputes and decide whether to take remedial or sanctioning
action. Disputes are likely to arise should the state agency
reject a locality's GAP or a Council's regional allocation quota for
being too divergent from the projected statewide housing need, or should
one community challenge another community's Cies') performance in
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implementing its GAP(s). Possible State Board actions are described
later.
VII. DERIVATION OF A "FAIR SHARE" GROWTH ALLOCATION FOPMLA
This formula would consist of a weighted set of variables which would
comprise a factor to be multiplied .against. the total projected housing need
for the next five years to determine the guideline allocation quota for each
community. The general form of the formula would be A = F * G, in thich A
represents each communities' guideline allocation, F is the factor composed
of a set of variables, and G is the statewide projection of housing need for
the next five years.
A number of variables could comprise the "F" factor; these would be.
determined by a broad-based participatory process in which each community
presents its suggestions to its particular Sub-Regional Growth Council.
These Councils would then present their suggestions to the state agency.
The kinds of variables which might be considered include: a) size of exis-
ting community's population, b) amount of recent growth, c) recent changes
in the locality's employment base,. d) average property value per acre,
e) average income per household, f) average density per acre, etc. Each of
these variables, call them x1 , x2 , x3 , etc. would have a weighting factor
associated with it, say, bl, b2, b3, etc. Therefore, the complete Alloca-
tion formula would take the form:
A = (blxl +.b2x2 +.-..bnXn) * G
During the quinquennial process, each community and each subregion would
be invited to submit its suggestions for the variables that should be consi-
dered and the weight they should be given. It is expected that each locality
would submit a suggestion that minimized its own obligation to accept more
growth. The state agency would then take these suggestions and derive a
formula which best represented the expressed preference of the largest
number of communities, and yet would still result in an adequate absorption
of the projected household growth for the next five years. This could be
determined using a simulation model, permitting changes to be made in the
formula if necessary. There are, -perhaps, better ways to handle the compu-
tation of this future state and subregional growth need. The basic idea,
however, is simply to apply a fair and equitable formula to all the commu-
nities, so that each will be-able to determine its own allocation quota accor-
ding to established guidelines. It is possible, however, that a small
number of formulae, one for rural areas, one for metropolitan areas, and
one for inner cities, may be more appropriate.
Figure 3 is a map illustrating the result of a very simple allocation
formula in which a locality's "fair share" allocation is a factor of its
percentage of the total area's population, times the actual population
increase from 1970 to 1975. The communities colored blue
grew substantially less. than- they should have according to this allocation
formula. As seen, even the pattern from this simple algorithm closely
corresponds to the expressed preference for future urbanization.
FIGURE 3: FAIR SARE ALLOCATION BASED ON EXISTING POPULATION
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VIII. THE GROWTH MANAGEENT PROCESS page 319
While the statewide "Fair Share Allocation Formula!'would be applied
for a five year period, the Growth Management Process would involve each
locality on an annual basis. Using the Allocation Formula, the state
agency would calculate each community's "fair share" responsibility and
aggregate the totals into sub-regional groupings. They would then submit
this summation to the Sub-Regional Growth Management Council as a guideline
for each subregion's "fair share." At the same time, each community
would be able to calculate its own "fair share" guideline using the formula.
Individual local growth policy committees would meet, perhaps with their
respective Boards of Selectmen, to determine how closely their own sugges-
ted allocation compared with the State guideline. A flow chart of the
overall growth management process is presented in Figure 4.
Representatives from each constituent locality would then come
together within the larger Sub-Regional Council to determine more precisely
the size of each community's allocation. They would know that the further
the aggregate sub-regional total differed from the State guideline, the
more rigorously they would have to justify the "special circumstances" which
they believed explained why their particular subregion was claiming a
smaller (or larger) portion of the Statewide projected housing need. It is
also likely that each community would need to convince its neighbors of
these special circumstances within the context of a sub-regional Council
meeting; for, the tradeoff of one locality accepting less than a reasonable
portion of the subregion's "fair share" growth allocation would be that
each (or several) of its neighbors would need to accomodate an even larger
percentage of it. Ultimately through the negotiation process each locality
would arrive at the most compatible allocation quota for both itself and
the subregion as a whole. The local representatives would then return to
their respective coomunities to assemble their individual Growth Acceptance
Plans.
IX. THE GROWTH ACCEPTANCE PLAN (GAP)
Each community's Growth Acceptance Plan would have three parts:
A statement of its maximum acceptance quota for the coming year.
This quota would express the number of building permits which the commu-
nity was prepared to approve before it would invoke its growth cut-off
powers. The building permit figures would also include the.type and price
range of acceptable housing units.
A summary of recent years' performance in meeting earlier quotas.
Again this would include the actual number of building permits issued, as
well as the price range and type of approved housing units.
A plan for modifying its existing procedures and regulations in
cases where a community had failed to meet the previous year's allocations,
especially if it had accumulated a rather lengthy record of underacheivement.
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tl;U&Im 4: GRUWTH MANAUE2ENT PLANNING PROCESS
STATE AGENCY SUB-REGIONAL COUNCIL LOCAL GROUTH POLICY COM4ITTEE
Makes projections of population
growth for next five years
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Such a plan might simply be a resolve to make Special Permits more
readily available to developers of certain kinds of prtxjects, or it might
be a detailed program of reform. It would be incumbent upon the locality
to determine how it could change its housing development standards to.
redress the allocation deficiency in the future.
Each community would review its neighbor's pas.t performance and
remedial recommendations because they would realize that one locality's
failure to accomodate its share of growth would intensify the growth
pressures experienced by others, i.e.. an escalation of subdivision appli-
cations from developers, increases in housing prices due to the supply
shortfall, loss of existing "breaking point" residents, etc. Each
community would then send its GAP, including the recommendations from the
Council review, to the state agency coordinating the process. Barring
serious objections from the Council, or complaints received from other
sources, the state agency would approve the locality's GAP.
A community would become eligible for invoking cut-off powers upon
certification that it had complied to the best of its ability with its
annual quota of building permits. It would then be protected from any
threat of State intervention during the year (including the existing Chap-
ter 774).
The state agency might reject approval of a local GAP, however, if it
believed a community had shownbad faith in meeting its growth accomodation
responsibilities, even it its neighbors did not complain. Indeed, a whole
subregion might agree that it.would be in their mutual interest not to
challenge each other's GAPs, and thus might collectively decide to approve
each other's very low allocation quota. In such a case, the state agency
might reject all the GAPs from that subregion. Upon rejection, the locality
could either cease all participation in the Growth Management Process, or
negotiate with the state agency, e.g. justifying its significantly contrary
allocation quota, and defending its past performance records, etc.
Two consequences are again possible. First, the issues are eventually
resolved and the GAP is approved. Second, the GAP is still considered
unacceptable to the state agency and/or subregion. In this instance, the
community would no longer be eligible for the growth control powers, mean-
ing that it could not invoke a growth ceiling on development applications,
it would become vulnerable to State intervention, and it could possibly be
denied its full Cherry Sheet disbursement for the year. The community
might appeal its case to the State Growth Appeals Board, or it might "drop
out" of the Process for that year. The state agency might choose to ignore
the locality's performance, or it might petition the State Growth Appeals
Board for intervention proceedings.
X. STATE GROWTH APPEALS BOARD (SGAB)
This board would be established as a final arbitrator, and its proceed-
ings would follow a judicial format. There are three types of circumstances
in which the SGAB would become involved: page 322
A community or a .SRGM Council challenges the state agency's accep-
tance of a locality's GAP.
A community or SRGM Council challenges the state agency's rejection
of a locality's GAP.
The state agency requests intervention proceedings after rejectinC
a community's GAP.
On the basis of presented testimony2from all interested parties the
State Growth Appeals Board would make a decision. It might have the power
to determine if a community should receive its full share of State Cherry
Sheet disbursements, or whether the community should come under the
"Supervisory Review" of the state agency. Supervisory review would mean
that previously rejected housing developers, or currently applying housing
developers could go to the state agency for '-reconsideration. TIder these
circumstances, the state agency might decide to override the local Zoning
Board's rejection of the housing development proposal. The time limit for
this review, and/or the number of developer's request for reconsideration
would be prescribed by the State Growth Appeals Board.
Clearly this is a very significant power to bestow on any state agency.
Thus, if granted,it should only be exercised under the most extreme circum-
stances. The precedent for it is derived from Chapter 774 of the present
General Laws of Massachusetts. Under Ch. 774 a State Appeals Board may
override a local Zoning Board's denial of a permit to a subsidized housing
developer. The prcposed Growth Management Act would extend the override
powers to privately financed housing projects serving the public interest,
in terms of fulfilling a need for additional housing in a-particularly
needy population growth area or income category. Every effort should be
made prior to this intervention, however, to encourage the locality to
make its own hard choices as to which projects it might have to slightly
lower its standards in order to accomodate the full range of regional
housing need.
XI. TEIGHTING SCHEME TO ENCOURAGE DEVELOPMENT OF LOW + MODERATE PRICED HOUSING
Each community's allocation quota would be numerically expressed in
terms of Moderate, Middle, and High priced housing units. These terms would
be periodically defined by the state agency in respect to purchase price
or monthly rent. The state of the housing market, the availability of
public subsidies, and the average distribution of income within the popula-
tion would clearly need to be taken into consideration in determining the
quota. It might be that a particular community would not receive building
permit applications for a certain class of housing, or that they might make
a decision to favor one class of housing over another.
In order to adequately fulfill the total housing acceptance requirement,
a system of weights has been roughly outlined to allow for substitutions
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between different classes of housing. The weighting scheme is clearly in
favor of lower-priced housing in keeping with one of the major principles
of the Growth Program. A community that substituted some of its higher
priced housing permits for lower priced housing would benefit by having
to accept a smaller total number of new units. A community that had no
acceptable proposals for moder'ate priced housing might substitute higher
priced housing for the quota obligation, but they would have to accept
a greater total number of units to qualify for the cut-off powers. Thus,
the weighting system might be:
Low priced housing unit = 6
Moderate priced units = 3
Middle priced units = 2
High priced units = 1
Low priced units are defined as subsidized units. These do not appear
in a community's allocation quota, because their development inevitably
depends on the exogenous availability of government funding. Such units
might be built in' the community at any time, and would result in a substan-
tial reduction of the total acceptance requirement for that year. The
following example illustrated how an acceptance quo ta might be accomodated
in a variety of ways.
WEIGHT PRICE QUOTA POSSIBLE COMBINATIONS
6 Low 15 15
3 Moderate 30 68 30 42 0 0 0 0
2 Middle 45 0 0 39 45 102 45 0
1 High 25 1 25 _ 1 25 1 115 205
TOTAL UNITS: 100 69 70 82 85 103 160 205
XII. CONCLUSION
Following our conceptual solution guidelines, a top-down, heavy-
handed approach has been avoided for the most part. Instead, the proposal
seeks regional cooperation as a method for resolving the growth related
housing problems not likely to be adequately perceived by individual communi-
ties. The State's role would be primarily to encourage and guide this type
of cooperation, maximizing local participation. The State would provide
its overall perspective on the growth problem and its equitable distribution,
while the local communities, working in concert, would develop and enforce
the appropriate growth plans. Intervention by the State is seen only as a
last resort, necessary when flagrant disregard for managed growth objectives
by some localities might exacerbate the growth problems of others.
XIII. POST SCRIPT: MAkRIN COUNTY ADOPTS A GROWTH MANAGEMENT PLAN
A recent issue of Practicing Planner (September 1976) published an
article about a similiar growth management plan recently adopted by the
1.'
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County of Marin, California. It is enclosed (reproduced without permission)
for your interest and comparison. The most important fact is that a program
with a similar intent as the one proposed herein successfully passed a
political process.
The Marin plan includes a weighting system much more sophisticated
than the one proposed here, but the underlying goals and procedures are
remarkably similar. Three important differences, however, should be noted:
The Marin Plan does not include a comprehensive assessment of
the growth and housing needs of the entire San Francisco Bay Area,
but is only limited instead to a fairly homogeneous, suburban
section of it.
The Marin Residential Development Revi6w Board must act on evry
housing proposal before a building permit is issued- In contrast,
the proposed scheme requires only annual review of a community's
plan and performance.
There are no appeals except through the courts in the Marin
Program, whereas our proposal recommends establishing a State
Growth Appeals Board, which would not further overburden the
existing court system's workload.
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FOOTNOTES
Among the data omitteJ from this paper and currently being considered
by several of the authors are:. 1) a census of housing units in each tow-
over the past fifteen years, 1960, 1970, and 1975; 2) an assessment of the
projected housing shortfall for 5, 10, and 20 years in the future; and 3) a
measurement of the correlative impact of several other factors on popula-
tion change such as household size, average housing density in each town,
average income per household, and employment changes during a comparable
recent past.
2
The type of testimony the State Growth Appeals Board might hear would be:
1) A review of the community's method and rationale for calculating its
acceptance quota; 2) a review of the community's recent performance in
meeting its expressed growth accomodation goals, and its performance
relative to its share of the projected statewide growth need; and 3) a
review of the community's criteria for rejecting recent applications for
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